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C<)mmi:nts. 

Mr.  K.  1'.  KotlnvL-ll.  t-ditor  of  llit-  /i«e ""''"'.i,'  "'"'  .^fining 
/.'!,iii.i,'.  jirfpiists  a  soliitiiiii  iif  the  silver  proMem  liy  an  inter- 
nati<'ii;il  de.iriii);  liutijif.  repre  sell  toil  by  the  ctniimercial  iintioiis :  the 
pr<>|u>Tti'it).  iMt  ratio.  Iietweeii  the  value  of  ^oU\  and  silver  to  I)e 
'iv!irnii!ii-<l  t»y  thi--  niiniet:iry  liank  or  Imreaii.  ami  thri)iii;li  tiranehe.s 
ill  the  l'iii.inei;il  i.vnUT-  of  the  variuus  omntries,  arranj^e  for  tlie  aiiii- 
...ji-  .irid  n**-  III  an  atiioiint  of  >ilver  proportionate  li>  the  reqiiire- 
tiieiit"  'if  the  several  oHiiitries,  e;uli  to  he  j;overned  liy  a  relative 
%.i'tne  "\  the  metal-  lixeil  hy  the  international  hnrean.  This  is 
rieiel)  .1  'W'lrldS  Lij;reenienl,  '  seiisihle  and  reasonaltle  in  this 
t..-e  and  iii  all  other  ia>es,  with  the  distinction  that  the  nietliiNl 
-<-ei:i~  J  raitiiahle  in  monetary  matters,  while  it  is  ni)t  in  most  oilier 
ni..",e:-  \Vv  think  Mr.  KolliHeH's  money  sehenie  hy  all  <Hlds  the 
ni  -;  :.i;:<i;ial  -me  vet  presented. 

Till-  Niotra^ii.i  canal  is  now  coming  more  prominently  into 
!!■;!- e  than  at  ;m>  former  time,  and  the  >;eiieral  M.-ntiment  of  the 
^•iii;;tr>  f.ivT-  its  omslniction  on  all  ^ronnds  that  apply  to  the 
mterprisf.  hm  not  on  methods  or  terms  that  will  lend  (ioveriinient 
ni.-in:>  i>T  aid  to  jiersitnal  einls.  The  .Senate  hill  rehitinj;  to  the 
iJ!i.tI  s<  heme  will  require  a  ^'^^d  deal  of  trimming  Iwfore  it  Itecomes 
a  incjsnre  to  niei't  popular  opinion,  and  what  will  In:  l>etler.  i.'i  a 


new  incnsiiTf  allOKcther.  Any  1)i1l  onguinlliig  in  tlie  Senate  U 
looked  iijKJii  with  some  suHpieion,  The  vast  money  ajid  corporale 
tiitemts  of  the  country  arc  represented  there  by  men  who,  no 
uinttci  how  hont-st  in  their  opinions,  hnvc  come  to  entertain  vicw& 
not  con^niniU  with  the  ideas  of  equuiity  which  should  be  the  niling 
spirit  of  our  iiistitutiotis.  The  canal  constructed  under  direction 
of  the  U.  S,  Engineer  Corps,  even  if  it  cost  soniethinj^  more  than  a 
"contract  "  price  in  so  far  as  estimates,  would  be  lietter  done  nnd 
free  from  the  danger  of  scandals  such  as  grew  out  of  the  Panama 
flchetiie.  There  is  not,  and  lias  not  been,  any  diffieiilty  in  either 
the  construction  or  mnnngement  of  such  Government  canal  works 
as  exist,  the  St.  Mary  and  Louisville  canals,  for  example. 

The  obligatory  in<lnMrial  insurance  .tysteni  of  the  German  Em- 
pire impcses  quite  a  tax  ou  inaimfacturers.  The  total  amount  since 
I^SO  in  estimated  at  tliirty  millions  of  dollars.  The  measure  is  to 
provide  for  workmen  in  the  ciise  of  siekne.-w  or  accident,  also  for  old 
age,  and  is  in  extent  one  of  tlie  ^re^test  huniiinitarian  schemes  thnt 
lias  e\'er  been  tried.  InduitrUs,  Loudon,  estimates  that  the  amount 
absorbed  in  this  iuMiranee  sj-steni  during  ten  yeiirM  past  has  been 
equal  to  net  proBls,  and  if  so.  it  will  nut  be  long  until  some  modi- 
fication of  llie  laws  can  l>c  looked  for.  German  maimracturers  being 
protected  in  iheir  own  ootinlry  by  n  high  tariff,  derive  their  principal 
gaitis  from  their  ouni  people,  and  sell  abroad  at  little  or  no  profit. 
This  places  them  under  some  obligation,  certainly,  and  no  doubt 
Bisinark  had  this  in  view  wlien  the  itisurnnce  kuv  was  proposed. 


Mr.  Watson,  of  the  En^tNUfr.  New  York,  clear  and  candid  nearly 
always,  has  the  temerity  to  complain  of  American  sewing  machines 
being  sold  at  $4fi  to  South  America,  and  for  gSO  at  home. 
This  is  not  new.  The  price  of  the  Wheeler  and  Wilson  sewing 
machine.s  was  in  I,ondon  _^6,  10  s.,  and  $75  to  $80  at  home 
for  a  dozen  years.  Tiiis  i.s  worse  still,  and  \s  the  natural  con«e- 
qtience  of  "  price*  by  law."  The  German  export  trade  is  built  up 
to  the  same  manner,  and  when  a  duty  of  ten  dollars  or  so  was 
put  on  steel  rails  ten  years  ago,  the  makers  nt  once  added  this  to  the 
home  price,  and  took  off  something  from  the  foreign  price.  If  ihey 
had  not  done  so,  then  what  was  the  tariff  for?  If  Mr.  Watson 
has  examined  a  foreign  price  list  of  Americnti  maehinery  and  hard- 
ware, as  he  no  doubt  has  done,  he  should  know  that  sewing 
machines  urc  no  exception  in  Uiis  system  of  dealing. 


WMUBSTS. 


Gcoenl  Dyrenforth,  who  we  WImt  is  the  pouosor  of  a  patent 
«a  rata  homtiardtiKtit.  luut  licca  cuiiductiriK  another  camiKiKn  iu 
TtfuSA,  vrithont  any  other  result!*  than  thu^c  hcI  ilown  slv  |>TobftbIc  )>y 
Bucb  arwoljfic  men  as  have  thotijjht  wotlli  while  to  notice  llija  noa- 
mxUK.  OtK  of  oar  oinlcnipoTaricii  fjukkci>Is  the  propriety  of  sop- 
prvMinK  both  the  Oencral,  and  llie  Secretary-  of  the  Agriciiltural 
neparlmmt,  or  at  ieaat  tlc]iriviiiK  Ihftn  of  the  power  of  connecting 
tbrtuuneuf  ibe  Guvcrumcut  with  ihise  raiti-maktti^  ^HrheineA,  and 
thb  H  no  ilouhi  the  opinion  of  mo«t  people  who  have  thoiiKhl  of 
ite  mttttr  at  oU.  

There  l«  nothlnit  ralioiul  In  railing;,  neither  is  it  renmly.  and  It 
li  ^Ssconroging  u>  »cv  tlml  tUi»  is  tlic  pnucipal  optK>nitioQ  xl  up  :it 
llin  day  ogabist  Abuxct.  We  we  nio\'etl  to  thb>  thought  by  column 
after  rolBmn  and  pafie  afler  page  of  rniling  nt  Mrikes  ancl  Inlxir 
TTTTi*  The  pFemiwrs  taken  arc  correct,  nnu  the  act  excusable  on 
ctlueal  KTOundiL,  bat  what  is  it  lo  occomplisli  *  Alno.  why  t»  not 
■OBeof  ihtsinlelleciaal  energy-  rxpemlcd  in  trying  to  find  out  the 
asKS  of  labor  dlMftctioa.  ami  what  pcriuit5  iLi  tnlcratioti  f  Thrir 
ia  an  anintn*  in  all  tlic  uurcasoti  thai  exists  in  preKiifig  iirepoettcroaa 
dsiflw  iisr  sTTvicv.  nud  this  caiiw  must  be  either  fniicietl  or  real. 
Tberc  arc  two  ciicumslancctt  only  that  can  caa»-  the  latior  disputes 
of  tlu:  time,  one,  an  tunatc,  vicious  nature  of  the  workmen,  the  otber 
a  belief  in  the  justice  of  their  demnncU.  It  muM  t»c  one  or  lite 
oCber,  and  until  there  b  some  mure  rattonal  understanding  of  the 
aiaUet  there  will  be  no  nifrm.  As  to  pment  retncilies,  such  m* 
pn>fil  diarntc,  they  do  not  deal  with  the  toot  of  the  evil  at  oil. 
All  attcnpb)  to  "  combine  "  capital  and  labor  will  increase  the 
diAcutty.  Tbey  should,  on  the  cotitrary,  l>e  separated,  each  pal  on 
da  owB  buMt  and  each  mode  responmblc  in  their  own  field. 


The  executit-c  coaimittce  of  the  National  CeotcnDial  Patent  Con- 
ffnrtiaa,  wluch  met  st  Washinictun  in  April  \atn,  lutvT  L.-usucd  iu 
|«aiplilet  fnrtn  the  addrcM  of  the  chairman,  Robert  W.  Feiiwick, 
fiaq.,  nf  the  firm  of  Messrs.  Mason.  Fenwick  &  I^wrence.  now  a 
noDbcr  of  the  central  cnmmitlcc-  This  addmw  coniprehnids  an 
faitrTv-ttinK  hi«ory  of  the  rise  and  progressof  the  Unrrnn,  thronghoot 
ncAfly  a  century,  also  pregnaHt  suggestions  respectiu];  the  present 
and  future  in  teipird  tn  the  lack  of  room  and  facilities  to  tniosact 
tbe  baaincM  prcaetited.  Mr.  1-enwick  hon  npent  nearly  the  whole 
of  hta  active  UOe  ia  connection  with  tlic  Pateut  Ofhcr,  and  of  hift 


coMirnxTn, 


own  knowledge  can  cover  a  good  share  of  its  period  in  this  histor>-, 
and  speak  with  a  full  understanding  of  its  requirements.  u.sas  and 
pi>wit)ilit)eH.  We  S[»eak  of  Mr.  Feiiwiek  I'l-oni  an  -ac^iiaiiituiK-c  of 
thirty  years,  dating  from  IS63,  an<l  to  the  nicriti;  of  his  ad<)r€ss  can 
add  testimony  of  tlie  many  snggcstioiLs  and  iniprovcmcnis  he  ha^' 
made  in  the  llnreau's  procedure.  The  [minplilet  is  mailed  on 
3]>plicattou,  to  those  who  desire  to  know  the  histori-  of  tliis  imi>ort- 
anl  branch  of  our  industrial  ecimoniy. 


One  in  looking  over  present  circumstances  may  well  conclude 
that  our  newspapers  and  public  men  could  be  s^wnding  their  efforts 
lo  better  aUrantagc  than  in  describing  the  decadence  of  Dritish 
ItiduMry,  .sulTeriiig  in  Wales,  and  ocher  hash  of  that  kind.  It 
would,  for  instance,  be  better  to  gix-e  some  attention  to  British  oper- 
ations on  thi!i  continent,  such  as  canal  ways  from  the  (iieat  I,akesto 
the  Oulf  of  St.  I^vrrence,  and  a  sLilt  more  important  scheme,  now 
dearly  iu  view,  to  direct  from  Xcw  York  a  great  share  of  the  traffic 
between  there  and  Liifrptiol  to  .some  port  north  of  tlie  I'liiied 
States.  The>'  have  a  sea  Journey  3tt  liours  sliorter  in  their  fat'Or, 
and  the  only  complete  transcontinental  railway  line,  finely  equipped, 
and  even  now  comi>cting  for  our  inland  cx>mmercial  carrying  trade, 
This  we  think  would,  in  the  end,  l>e  more  profitable  than  hunting 
put  internal  troubles  in  Great  Britain,  when  we  have  quite  enou{[h 
at  home  to  engage  our  effort-i. 

The  IT.  S.  CoBimiasionei  of  Railways,  the  Hon.  A.  Taylor,  in  a 
report  to  the  Secrctar>'  of  the  Interior,  rccommcntls  that  the  debts 
of  the  Pacific  Railways  be  extended  for  payment  10f>  years  at  two 
.  per  cent,  interest.  It  would  be  more  candid  to  recommend  that  the 
debt  be  canceled.  We  have  nothing  to  do  with  a  huudrcd  years 
hence,  and  certainly  have  no  claims  to  wisdom  at  this  day  that  sug- 
gest legislation  for  poeilcrity.  The  whole  matter  simply  atatetl  is, 
that  the  beneficiaries  of  these  Government  grants  do  not  intend 
cepaymetit.  and  there  is  a  lack  of  power  or  sagacity,  or  l»oth.  on  the 
part  trf  the  Go\'cmment  lu  deal  with  the  ease.  Had  tlie  pruniotcrs 
of  tkesc  railways  gained  no  more  than  moderate  eanuugs.  the  case 
wojld  be  different,  hut  they  have  drawn  fahuloiLS  wealth  from  the 
property  thus  created,  beside  which  the  money  advanced  to  them  is 
a  trifling  .sum,  and  this  oiie-liuiidrcd-ycar  proposal  is  but  a  mockery 
and  is  dishonest. 


COaUKSTS. 


A  phenomena  of  onr  day  is  what  may  be  called  a  decadence  of 
British  putetith.  It  is  despnirittg  to  go  o^tr  tite  OfBcial  Juunial.  and 
SVC  tht  number  of  silly  and  useless  thin^^  fonniug  ihc  subject  of 
patent  RraiiLs  In  that  country.  This  is  the  more  sinRiilnr  in  view  of 
the  fact  that  leu  years  ago  Brilisli  patents,  in  tlitir  import  auti  value, 
stood  hiffhcr  than  in  this  country,  in  oilier  words,  there  were  leas 
and  Ijclter  pateut<^  This  is  not  the  case  now,  and  there  is  also  a 
marked  differeuce  in  our  favor  wheu  the  Patent  Oflicc  pubhciuions 
are  compared.  The  drawings,  paper,  print  and  general  dres*  of  the 
whole.  a.s  well  as  subject  matter,  is  better  in  the  United  State.*. 


We  note,  among  news  announcements,  that,  in  several  csLies. 
wages  have  bn-n  advanced  since  the  late  election,  notably  by  the 
I/jwtU  L-otion  mills,  which  iiicludes  thoii.situfLs  of  workmen,  A 
rcsolntioii  was  passed  authorizing  a  raise  of  not  more  than  7  per 
cent  from  Dec.  4.  The  l,onsdaIc  Company,  of  Providence,  R.  1., 
notified  llivtr  enipIoyi;d  force  that  there  would  l>e  un  udvsncc  ui 
wages  of  5  percent,  in  December.  The  Blackstouc  Company,  of 
Blackstniic,  M.is.»i.,  also  decided  to  adv.tnce  wages  o  per  cent.,  in 
UccembcT.  These  items  arc  taken  from  n  reliable  sour«:.  and  indi- 
cate how  little  political  maneuvering  has  to  do  with  wages.  At  the 
same  time  comes  from  Germany  a  report  on  wages  there,  showing 
that  thi:  rate  varies  100  ]>cr  cent,  within  short  distances,  where  cities 
are  compared  with  mountain  and  village  dislncts,  but,  .ilrange.sl  of 
all  is  that  the  German  manufacturers  ask  "  how  are  we  lo  compete 
with  linglaad  when  they  can  afford  to  pay  ^0  per  cent,  more  wages 
than  we  do  ?  '*  All  over  the  world  cheaper  production  follows  llie 
higher  wages,  or,  in  other  words,  the  efficiency  of  worktneii  becom- 
ing a  oieasun;  of  wages.    

U.  S.  Consul  General  Goldschmidt,  at  Vienna.  Au.stria.  has  been 
enlightening  his  ci'Untrjinen  with  some  information  respecting 
Ainitrian  and  other  European  patents,  claiming  that  .American  appli- 
cants have  lo  poy  $liVl  for  nn  .\u.stiian  patent  that  should  cost 
$18.  This  is  on  a  par  with  a  good  many  other  things  written  about 
by  those  who  do  not  themselves  understand  the  .subjects  dealt  with. 
In  the  first  place  an  Austrian  patent  is  taken  out  from  San  I-rancisco 
for  SCO  to  $70.  not  $100,  and  this  is  no  doubt  something  more  than 
the  fees  charged  in  the  Kastem  States,  and  if  Mr.  Gold-schmirtl  was 
in  the  biisineas.  we  imagine  his  fees  would  be  about  $00iJ,  but  that 
aside,  the  govcnmicnt  fees  in  Austria  arc  about  $30,  but  how  is  the 


pfttcnt  ftpfdleMiaa  in  Ik-  )>m.-{>»ii^(1,  iraiislalcd,  fikd,  recorded  and 
wmlcbcd  throttelwHit  its  term  }  P.vtn  here  at  hotiw  wli«rr  t1t«  gnveni- 
meat  Sam  an:  $3S.  no  otic  carrs  to  prepare,  present,  and  pioscnitc  a 
case  far  leak  than  an  equal  aiDoiint,  attd  catiiioi  (In  it  at  lltat  rutc,  in 
Ibc  ■unncr  tt  should  be  done  in  mo^  coks.  The  Consul  General's 
inibnnatiaa  u  no  doubt  from  Mime  AuNtiian  [utcnt  attonwy.  who 
fmatM  tbc  fcc»  lowered  lien:  w>  a>  to  incttrusc  hU  own.  IvHicicnl 
pmwcutioa  of  patent  coses,  is  the  worst  paid  of  any  profcshiottal 
work  of  tbc  kind. 

The  l^ooiloa  bulldfng  trade*,  wliirh  iiiclmlc  cnrpcntcm.  inatona, 
piunben.  painten.  decorators,  and  uthmt.  after  the  7th  nf  Kox-em- 
ber  lAit.  will  work  on  nn  avcrn^^c  a  little  more  than  -IK  h(jur»  |ier 
week.  «r  «x  buunt  leu*  than  the  hours  herr.  Whftlc\-*.T  other  com- 
otvnt  the  rircunutancc  admits  of.  it  i&  certainly  a  rcftitation  of  tbe 
"pauper  lalKir"  crj'  of  which  «t  have  lieanl  a  good  ileal.  It  uiratis. 
no«I'     '  I  ciihanoed  ooM  of  httiltUnK.  f)rrliii|»>  mil  in  pmportion  to 

tlw  It  1  in  hours,  but  near  il,  because  the  tornicr  hoiin  were 

not  kiaic  etK)U][h  to  impair  a  wofkrnau'Hefficiencj'.  Then  again,  tl 
■My  not  cause  an  absolute  incrra»c  in  the  cost  of  butMin^,  t^ccnuw 
colli p<n»ated  by  iniprm'ed  nietlio<].<i.  in  which  the  wurlcmen  claim 
ibeir  ihare. 

The  Int(.-r-colonia1  Railway  management,  in  Canada,  anuounocs 
thai  tbe  getMral  freight  axeut.  general  paaMnfE^  agent  and  L-hicf 
ncehankal  aopcrintcuitent  are  placed  on  the  "retired  li»l."  "By 
tbi«>."  My*  tbe  fiiiltf^je  ^gf,  ">t  is  apparent  that  the  Canadian 
Covemmeflt  tliM*  not  Inni  its  faithful  railway  se^^•antJt  out  of  doors 
^wbcQ  lbe>-  have  pasted  tlieir  |rfinie,  and  when  younger  men  are 

ited  in  their  places."  Little  by  little  we  team  ia  thb  cottntry 
ihat  tbc  lawi<  of  human  eeitmimy  are  the  Mime  everywhcte,  and  that 
Ibe  iacbit)K&  of  ceuiurir>  uf  ex[vrieiice  in  uldcr  laiid-H  are  not  to  lie 
]gMf«d.  One  of  these  lessons  must  be  that  the  obligations  for  long 
and  (aitlifni  vrviee  are  nut  lliM-hIl^^e<l  by  a  Mnlaty  alone,  or  to  state 
it  IB  anotber  way,  lung  and  faiihfnl  Ner\*icv  cannot  be  olttatned  for 
■■^i>  aloQc.  In  tbe  present  system  of  tuniinf;  »uperanuated  people 
not  tD  atarre.  Iic«  a  potent  e.iu!w-  of  much  that  n  wanting;  in  our 
etril  aod  other  public  service,  and  it  ii  out  of  IbL'*  unjust  system 
that  conm  (oeBkHent  and  diKboueHt  service.  A  rotation  of  office, 
civil,  military,  or  utherwi«c.  i«.  irrational  and  demornliring,  and  tbe 
wowkr  ift  that  «v  have  k"''*  "o  *°  l*>OK  without  the  nlH'ioua  and 
cxMaaKMi  mcADa  of  Mcaring  hilhfnl  acr^'ke. 


s 


rSPVSTRUL   SOTES, 


The  cliimor  for  reduced  niilwuy  ralm  to  the  World's  Kxhibilion, 
next  year,  has  bceu  mm  on  the  part  of  the  railways,  hy  the  claim 
that  other  kinds  of  public  sen-ice,  such  as  hotels,  should  be  reduced 
aocordtiifjiy.  There  have  Ik-cu  a  good  many  atteiiipt^,  tiot  vcij- 
siicces!iful.  to  Khuw  the  unreasou  uf  this  propusittoii,  but  the  fact  is 
that  no  siifRcietit  answer  can  he  framed.  We  visited  lite  Vienna 
ExhiSitioii  in  1S"3,  mid  at  Prajpie,  on  the  way  there,  ivert-  informed 
that  no  hotel  accommodations  existed  -at  V'iennn,  and  that  rntes 
were  "  fearful. "  This  was  set  down  as  a  lie.  and  proved  one  hy  the 
fact  of  hiring  a  good  room  in  n  new  hotel,  near  the  exhibition,  in 
Vienna,  for  three  fiorins,  (S1.20i  a  day,  andpayinjt  less  for  iiie.-iK  thnn 
in  Rcrliti  or  London.  At  Philadelphia,  in  lUTfi,  the  city  whs  turned 
into  a  vast  hostim-.  Rooms  for  which  five  dollars  a  day  was 
demanded,  at  the  opening  of  the  exhihitioii,  were  let  itt  one  dollar  a 
day  williiii  a  forliiiglii.  Thousands  of  "cots,"  bought  and  set  tip 
in  private  hoiiws  to  accommodate  the  expected  throug,  were  sold  at 
a  fearful  discount  ten  days  later.  At  two  of  the  Pan.s  Kxhihilions 
we  paid  noniial  rates,  or  even  less  for  accoiumudatioii.  and  the  hope 
)5  that  Chicago  will  Icam  the  lesson  of  disappointed  extortion  in  the 
haine  maimer.  A  hotel  thai  will  increase  its  mles  because  i>eopIe 
are  oblige<l  to  patronize  it.  shuuUl  he  shunaed.  theti  and  in  future. 


Industriai-  Notes. 


At  tlie  winter  nieetini^  of  the   Mechanical  En^iiKers  in   New 
York,  ending  Dec,  2d.  the  following  papers  were  rvatX : 


Testa  of  a  Triple  Engine 
Xe((otivc  Specific  Uont 

Cutting  Caim 

Shaft  C.ovemow     .     , 
Strnitis  ill  l.alhc  ftnnics. 
Refrigeration    ....   . . 

Straiin  in   V\y  \VtK«1ft 
lIvdniHiic  M>*lur>.   . . 
DnviiiK  H"titls  . 

Rcrotilitig  Gauga 

Meal  of  l^nip* 
OvciIicjh)  CrAiic,  .  , 
Propeller  liflicicncv   . . 
Stpsm  RfiilialPr.  .     . . 

Runinc  OmiiTTiiing 


by  Mcs<irs.  I'cabody  iiiul  .Miller. 
■'    [le  Volsoii  Wood. 
■■  W.  A.  Gabrfd. 

■  P.  U.  R««. 
-  C>.  W.  RinMll. 
"  G.  Richmond. 
'■  J.  It.  Staiiwwod. 

■■    !>(■  Volsoii  \Voo«l, 
■■  Samuel  \Vetit»er. 
■*  W.  H.  Bristol. 
■'   D.  S.JhcoI«. 
"  Victorin  Anthony. 

■  \V.  I'.  Diirand, 
"  J.T.  Hawkins. 

"   R.  C.  Curj)eiilcr. 


These  papers  will  be  again  noticed  when  revised  (xipies  urv  pre- 
pared and  scut  out. 


We  luvc  wvenil  titnra  urgvrl  Uk  mnlccn  ot  ga»  tmiirincs  line  lo 
Stw  •ttcniiun  tt^  the  cvtitiituou»  im|>utiNr  plan,  in  w-hicli  then  \%  an 
ntptcMJon  at  ncli  rcvtiltitton.  Thi»  mctliiKl  kccjM  ailvaiiHii);,  ami 
now  ihe  Briti*li  (la*  KtiKine  Ci»..  makers  oC  ihe  AlkitiMni  cycle 
cn^Dci,  bnvc  tic];jiii  iiinktni;  a  cuatinaous  engine,  aiul  this  bring  one 
of  tlic  niOTt  finMniwriit  Grtns  en((a]j«il  in  tlie  tmsiiie**.  iii(In-al»?.utf- 
txmof  tticft>»tcm.  The  ccotiuniic  cflccl  i»  nut  only  in  doubling  tlic 
dBdmcy  in  pn>ponion  to  the  size  of  an  divine  htit  an  iticnrjwd 
rtcadiDcM  of  the-  [tower,  oiid  rcfluclinn  of  (Im:  wcixht  of  the  Ry 
wbceU  miairvd.  The  n)in[iiuiy  immt-cl  ilu  not  ubiiUy  (tepend 
npon  the  [lintoiM  clcarin);  the  cylinders  of  spctii  ^as  on  the  inward 
stmlcc  m*  in  the  C>ay  en^ne.  but  ■i<tmit  a  partial  charge  of  new  ga» 
to  ajnut  in  exprllin):  the  speut  ehargc 


The  Crump  Sliip1>uit<ttn|;  Company,  at  Philadelphia,  have  con- 
•troctMl  ft  fltmting  crane  nn  a  pimtnon,  Kit  -  C2  •  Tt  l«4^t,  huUt  tn 
conpartnimtA.  that  ix  one  of  the  mo^t  remarkable  xtnictnrc-^  of  the 
kfasd  ever  designed.  The  central  mast  is  iti  all  m-er  100  feet  hif{h, 
the  hoom  being  about  midway.  To  prevent  the  pontoon  fnim 
tQtinc  irben  a  kiad  i*  liftcfl.  water  i>i  admitteil  to  the  uppmite  -side 
m»  faM  an  the  loid  is  taken  on  the  Itoom,  iind  is  pmilpc<l  »at  an 
the  toftd  in  rcleaticd.  The  ndaplaliility  of  o  portable  crane  of  ttic 
tdodua  great  point  in  in  favor.  I)tSi:rrnt  iTssels  can  tie  senTd 
without  moi'in};  them,  or  llie  crane  can  be  taken  to  a  sunken  xcswl. 
Evm  for  ^talionot^'  work  the  counterpoise  of  water  dae:«  not  cost 
niach  to  handle.  ojkI  uve«  expnutivv  founUalions. 


The  Lidj^erwood  Manufacturing  Corapany,  of  New  Vork.  propose 
to  nmnnl  in  engine  on  the  for«-ard  car  of  a  firitVYl  nr  con«tnicti(in 
train,  and  by  means  of  winding  gvarin^;.  dn%-en  by  »teatn  fnim  the 
locofDotivi:  IhmIct.  '  "plow  off '  *  the  material  from  the  loaded  cars  iu&lead 
of  dntD[wig  then  in  the  u»ualniiinncf.  This  niay  haVT  an  ecnnoinic 
point  In  cnaUlfig  ibe  uw  of  coninioii  platform  can  for  couftttuction 
purfKMr*.  and  we  imagine  cniU  tbcrv.  A  dumping  car  cornes  a.'i 
nru  fiUios  the  requited  fnortionft  as  is  powuhk*.  and  doen  not  mil  for 
•  wtofing  enjcinr.  and  a  fluki.-  plow  thai  will  wciffh  as  miu'h  as  a 
car  low)  of  faaUast.  and  occupy  a  couple  of  cars  beside.  A  fill  made 
ta  lhi»  matnter  would  r«()mre  the  tntck  to  1x^  shoveled  clear  ailer 
nch  nip  The  di^char^c  at  on  angle  away  (tdri  thecnis,  -inch  as 
the  diuapiii|(  method  t(ivrs,  {»  an  ciueiuial  feature  of  tbc  operation 
m  matt,  bat  pertupa  fuH  all  aues. 


10  ISnVfiTklAL  NOTES. 

A  firm  ill  New  Jersey  are  making  single-geared  circular  saw 
mills,  the  engine  being  connected  directly  to  the  saw  spindles.  The 
idea  is  not  new.  The  Buckeye  Engine  Co.,  of  Salem,  Ohio, 
twenty-five  years  ago,  made  such  saw  mills  as  a  regular  article  of 
manufacture,  and  of  a  much  better  design  than  this  later  one.  The 
engines  were  laid  horizontally  .so  their  vibration  could  be  better 
resisted,  and  were  removed  to  a  convenient  distance  from  the 
saws.  In  talking  to  an  engineer  in  charge  of  one  of  these  mills, 
twenty  years  ago,  he  said  "  I  have  no  trouble  uiile.ss  something 
about  the  engine  gets  away,  and  the  best  place  to  hunt  for  it  is  in 
the  next  township."  Next  to  an  engine  designed  by  the  late  John 
Ericsson  to  drive  a  dynamo  in  the  Deleinater  Iron  Works,  New 
York,  these  Buckeye  engines  were  the  Ijest  adaptation  for  high  speed 
we  have  ever  seen.  The  Ericsson  engine,  as  now  remenil>ered,  ran 
at  1.200  revolutions  per  minute. 

We  mentioned,  last  month,  the  investigation  of  the  subject  of 
steam  jackets  by  a  committee  of  the  Institute  of  Mechanical  Engin- 
eers, IjOndon,  and  promised  farther  notice  of  the  results.  In  one 
experiment  at  a  thread  works  the  saving  was  2.5  per  cent.  We 
quote  the  following  summary  from  the  tables,  and  will  give  the  Hnal 
summing  up  of  the  report  when  it  appears  : 

"\(  <j  is  the  percentajje  saving  iii  fteil  water — that  is,  the  percentage  less 
feed  water  resiUtinf;  from  the  use  of  the  jackets  :  p  the  acttial  saving  in  pounds 
per  I.  H.  1'.  per  hour ;  and  r  the  water  condensed  in  the  jackets  in  pounds  per 
I.  H.  r.  per  hour;  then  by  an  expenditure  of  c  in  the  jackets  there  iap  +  rless 
water  passed  through  the  cylinder,  p  1>eing  tlie  credit  balance  of  the  account. 
The  following  examples  arc  taken  from  the  tables  : 
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5.2    "  1 

No.  41  shows  that  for  every  1.1.1  lb,  of  .iteani  expended  in  the  jackets,  there 
ia  -j.S:;  lb.  feed  water  passed  llirougli  the  cylimkT,  the  net  saving  being  thui 
4.«!nb." 


IMHSTRUL  SOTHti. 


II 


Tbr  Prioce  of  Uonico.  the  little  Republic  in  Italy  celebrated  for 
il>  MBaUacM  and  DOtoriotu  for  its  Kumblint;,  bas  dune  u  very  useful 
thiag  ta  determining  ckviiii  ciirrrtits  l>y  having  thrown  m-crbo«rd 
6<on  Tdweb.  in  various  part!*  of  tin.*  world,  tienlrd  jiackaRci  to  be 
ntmncil  to  liitD  in  ca.<tc  they  catnc  to  land,  and  were  picked  np, 
Tbcsc  packa]{«s  are  bottles  encased  in  copper,  and  the  whole  num- 
ber uwd  Ibis  far  is  l.(t7(t.  during  a  |>eTiud  or  ten  year%.  Of  thne 
32S  wvrv  picked  ap,  and  ivlunicd  to  the  I'ritK-e  witti  notes  of  tbc 
poMlian  wlicre  ihey  were  fuutid  The  experiment  is  to  l)e  continued, 
aotl  will  kbmr  beyond  t|ue»ti<)n  the  cour»;  of  cnnL-nti;  at  the  surface. 
Tbc«pf«d  at  wfakii  the  pnckagr^  Hosted  i^  mppn»ed  to  be  alnat 
foar  mile«  a  day  in  the  principal  curretils.  Many  princes  lutx'edotie 
thtags  less  tueful  and  commendable. 


Mr.  Bovie.  a  practical  engineer,  in  a  lecture  on  cotntwslicin. 
deltvemi  in  Cb(rai;o  recently,  said  in  rupect  to  Menm  jets : 

"  Tbc  idea  that  steam  applieil  in  this  vray  makes  water  gas,  and 
ti  of  nore  value  than  pure  nir  is  notuKUfc,  and  no  one  but  a  preju- 
4ioed  party,  or  one  ileuM:  in  i j^niTranci:,  would  for  n  moment  i^tnnd  by 
«cli  a  laatemeot.  The  oxygen  o{  the  nuter  i<>  already  with  its 
4tmngC9tt  affinity  —  Ii>dro^eii.  Why  should  it  Icavc  il  *  The  jet. 
like  CTtTylbtng  elw  connected  with  smoke  appliniicn>.  can  not  he 
applied  by  any  one  whu  knou-s  htit  work  too  wctl.  I  Ix  efBciei)c>' 
•ad  cooDom)'  dcfMHid  on  its  \xi»^  done  right." 

While  iherv  igt  Acnrccly  room  for  opinions  in  a  case  coming  m 
dearly  within  the  liiw«  of  combtHtion,  and  Fbe  chemical  rractionM 
thai  lake  place,  we  must  slnwRly  suspect  that  Mr.  Hciwie  iscfinrci. 
and  that  an  air  jet  t«  much  better  than  one  of  steam.  It  is  not  eaiiily 
obtainable,  b<iwi:\'vr,  while  tbr  Kteam  isrEody  at  hand. 


Tbe  plans  now  ravored  by  tbe  C^inadian  Power  Company,  at 
Niait*"*-  "*  Buhslaniially  the  ume  m  those  presented  by  the  I'eltoii 
Water  Wheel  Company,  of  this  City,  before  tbe  London  camnii»<ion 
laat  jear.  and.  in  vi  fiir  oa  a  scbeme  for  eleclriml  Iranamiswion.  is, 
wc  think,  mnch  better  and  cheaper  than  the  ptauA  thtfi  far  adopted 
on  (be  .\mericaa  aide,  in  fact  will  cost  only  one  half  as  mttch.  Tbe 
Batnral  conditions  are  more  favorabk-  on  the  Canadian  aide,  bc^dc» 
do  not  im-olve  a  land  M-henie  in  addition  to  n  power  one.  so  tbe 
waste  tunteb  ue  only  Cram  MM  to  l.OOU  feet  ImiR.  It  is  propoied 
In  cKtarate  ami  line  a  cylindrical  chamber  large  cnouRb  in  diuntcter 
aad  loag  eliough  to  contain  a  number  of  unilit.  oaiisiKtin^  of  Pcltun 
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water  wheels  of  ten  to  fourteen  feel  in  diameter,  hnHng  armntitres 
inqtintcri  rlir«rtly  on  Ilicsanie  sliafts.  Ttiere  will  be  a  iu«tul  frame- 
work foveriuf;  ihc  wlici-ls  iiiid  ilynainos.  witli  travelling  ciaii«s  over- 
llcaEl.  a  drain  way,  nml  an  arched  pnssflKe  I>enent)i.  -in  there  Ik  not  n 
tiingle  detail  of  tlie  niacliiiiery  lint  wliat  is  in  sitclit,  and  ucccSAibk 
at  »]I  limvs.  There  is,  moreover,  no  expeninenl  in  the  plans  as 
there  L!>  on  the  American  side,  where  a  good  ninny  things  inAy 
git'c  trouble.  

The  trans-Audiiie  railway  across  the  Andes,  to  connect  Buenos 
Ayres,  ou  the  Atlftutic,  with  Valparaiiio,  on  the  Pacific  Ocean,  has 
Ijeeu  completed,  except  '12  miles  at  tlie  snuiiiiit.  In  one  case  lliere 
arc  si»ty  brid>;c^  rcquirvd  in  a  little  inori:  llmn  100  mileii.  and  most 
of  these  bridges  were  coiistructcd  in  this  country  against  competitive 
hids  ill  I-ngland.  nininly  becaiiseof  the  time  required.  The  English 
builders  wanted  eight  months,  and  the  American  firms  eight  weeks, 
a  wide  difference.  The  bridges  were  constructed  by  the  Phoenix 
Iron  Worlts.  near  Philadelphia,  wlieie  tliere  is  an  enormous  plant, 
and  an  urganixed  system  of  working  different  from  anything  of  the 
kind  in  EuTfipe.  There  each  bridge  is  a  special  design  worked 
out  by  an  ongiiieer.  ami  sent  to  a  contractor.  Here  brid^jes  are 
niiide  of  an  uniform  type.  A  gixid  design  is  decided  upon,  and  the 
mukertt  work  to  thiil  de.sigii,  funtishiiig  liridge.t  by  the  piece,  or  by 
the  5-ard,  as  one  might  say.  There  is  no  objection  to  this  in  so  far 
as  the  ([Halily  of  bridges,  and  a  ctnisidurahlc  advantage  is  gained  in 
tbeir  cost,  but  it  centralizet  the  ittdustr}-  and  cutK  off  eonipetition. 


The  Dunham.  Carrigan  &  Hayden  Co.,  of  this  City,  have  just 
piibli-slied  what  they  rail  n  catidogtie.  which  descn'es  a  technical 
instead  of  a  trade  notice.  It  contains  478  quarto  pages,  printed  on 
fine  paper,  at  a  publishing  cost  alone  exceeding  three  dolliirs  per 
copy.  The  book  is  arranged  in  five  divi-sions  to  secure  clas.<iifi cation 
of  the  various  commodities  that,  on  this  Coast,  come  under  the  bead 
of  "hardwafe."  inehiding  niacbinc  tools  and  all  implcmcntu  that 
enter  into  general  trade.  The  .main  feature  of  the  work  is  its  classi- 
fication, on  which  depends  its  value  as  a  book  of  reference.  l>iffer- 
enl  things  follow  in  the  sequence  of  their  use.  or  in  what  may  be 
called  consecutive  functions,  ^o  llial  an  index  is  scarcely  required. 
Mr.  Bnclcley.  of  the  Company,  to  whom  the  compilation  was 
entrusted,  has  succeeded  in  producing  for  the  first  time,  so  far  as  we 
know,  a  truly  systematic  w<irk  of  the  kind,  one  that  will  be  itivalii- 
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aUt  as  ■  ivfefvure  tn  cntdtMrrft  iind  msnufactumft.  The  pcniHim 
and  fut»'ti«iN  iil  s  llnti  draliiiK  in  cti)ciiin.'tiDK  '^"^  induntriol  AUpjilicA 
(Ml  ifai*  C<u«t  n  (lilTcTciil  fnitii  wliut  it  '»  in  llii.-  Ha'itcni  Suito,  wlicre 
tlw  «am«  lioMnru  cuuM  W  iliviiled  into  scx-^-nl  litniichrk.  htnux  ihtr 
Tviaimiicol  fnr  such  on  cx'ciiAivc  rcfcrcnix  raui1u)(in:. 


Local    Noriis. 

T1>F  U^t  uuinba^  cIcMJog  Die  fuurlli  yearly  volume  uf  IkdlIiTRV, 
tnailc  up  !*>%!  p4gc5  »(  mi<liii)[  matter,  of  n'liich  uut  iiiurc  tUu 
Qoctwcntjclli  p«n MHs  rcprintol  from  other !»eTiaI*,  or  "ittuck  tnnttrr." 
Tbr  praenl  numlter  cnntain*  the  find  of  a  wriet  ol  ctip\Ti]iht 
uticln  lo  tn:  rcjmtitetl  rmm  Caiairr't  A/aguzinr.  a  imlilicaliut  that 
«tmtKl»  at  the  bead  of  its  cUss  iu  atl  qiia1itie>i  ttint  ^ire  '*  furtber- 
«»re"  to  M^nal  litentttn:  uf  tli(>  liiuliest  L'la.vi.  It  vt**  our 
privilc|£c  aX  the  time  lhi»  Maftiiritic  was  fuundnl.  tu  make  •toiDC 
claims  in  it»  (avor  that  have  l>c«t>  richt  than  1)i»tiic  uut  l>y  nubmc- 
qneBt  fMctL  Rrfernnit  ftirlhcr  In  Iniu'stkv,  it!)  rliaractcr  1ia5<  to  Iw 
like  thai  of  the  tnilu<uri»I  tr^taMishmeiits  of  ihia  CoaM.  Tlic  field 
ta  loo  luuTDw  fuT  a  (lt\-i<ion  oi  !iul>}ecl  matter,  ro  a  jnuroal  cif  this 
kiod  must  etubrmce,  tike  TeufeUdntckfa'!)  currirulum,  "  tlie  ■•cience 
of  thing*  in  grncrnl."  {(utmriniuAu'tuciiu-ia/f.)  This  fact  otir 
iiKlttl|[cnt  Trader*  titidenttaiul,  and  lo  kindly  critirisin  there  ia  ihiit 
■ttcwer,  that  lNt»l'.<«TMV  ii  like  I*ri>re<.^im-  Sweel't  eiitiincA.  "  tlie  Ima 
tre  know  bow  to  make. "  and  lo  enter  on  atmtlicr  year  in  roafideiice. 


Tbc  OoMcn  Calc  and  Miners  Irmi  Wurka.  of  ihui  City,  bvn  in 
pPtKcaitqf  eunstr action ,  und  will  r.xliitiit  at  Chicago,  one  of  Tbnnt|H 
ana**  patent  o>mpound  engines.  o(  iMiO  htirse  power,  ThtA  eiii^ae 
wilt  drt%x  a  portmti  of  the  Kxliibttioii.  otid  the  exhibit  Is  in  c\Try 
way  '1c  lu  the  Conipany'h  cnter|>r»se,     Thcj"  hnvi- ju*l  com* 

(ilclcil  -  ;.vl  "clanuliell"  for  dredf^ni;  pn>c«>«*es,  woRhinji  fi,4<lO 
ftaoada,  cfnutmcted  on  a  new  And  in<JTe  simple  tnetbud  than  UMul. 
Tbe  clooinf;  cfaoiai  arc  carried  nvcr  acclor^  set  ccntrallv  an«l  fonued 
ialriCTally  with  the  jaw  In-era,  m  then  ate  no  HCAnn);  ut  e\'eu 
vorkiniE  Joints^  except  the  main  binitc  uf  ibc  HhellK.  it  has  all  tbe 
lonctiotn  vS  the  mtuovn  th:?>i>;Tt.  nntl  (ilxHit  one  hnU  the  )><ixv», 
•nd  '»,  wr  tmagine,  a  final  design  for  Ilicw  bucket.'*.  The  Mitiera 
Iron  Wtirfca  maa  j  nut  runr  to  be  cnxaged  in  tbe  cmlitablc  enter* 


prise  of  "casting  out  parts  and  pieces."  Wc  note  on  the  Hoot  si 
large  friction  clutch  that  is  a  slndy  of  simplUity.  Tliejawsare 
o|>posite  a«d  balanced,  mounted  on  double  fiexibltr  arras  that  perform 
three  functions,  namely  :  support  llic  jaws,  act  as  drivers,  and  as 
release  Kprings,  without  involving  a  sliding  joint  of  any  kind. 
The  jaws  are  closed  by  bell  cranks  and  links  of  tlic  most  simple 
con*lruclion.  There  arc  all  the  adjustments  and  functions  of  the 
grip  clutchcfi  Tniide  in  the  I-JiitL,  nnd  lest  than  half  the  niimt^cr  of 
parts.  

Otir  neighbors  of  Oakland  have,  with  nice  di.icnmiiiaii(m,  con- 
cluded to  scpFirnte  the  organic  matter  and  solids  from  their  drinking 
water,  which  remindH  one  of  a  cynical  remark  in  one  of  the  New 
York  pHpers  some  years  ago,  Iha:  Philadelphians  were  a  purtiailar 
peoi>lc  who  always  removed  the  shells  of  nysters  before  eating  tbem, 
and  threw  the  shells  in  the  streets  to  keep  Uic  premises  tidy,  [t  is 
not  the  **  fact  "  of  straining  Oakland  water  that  cnll.i  for  remark,  it  is 
the  manner  of  it.  which,  we  are  informed,  will  consist  in  setting  in 
the  bottom  of  tank-i  funnel -shaped  receptaclea  of  iron  with  perforated 
copper  scrtx'iis  on  top.  then  a  layer  of  lead  shut,  and  then  another 
copiK-r  screen  beneath  the  shot.  These  screens  arc  held  in  one  case 
by  brass  screws,  nnd  tlic  other  l>y  iron  screws.  This  nrrnngeraent 
lias  a  double  function.  It  offers  mechanical  obstruction  to  siicli 
impurities  as  cannot  be  swallowed,  and  is  also  a  tolerably  good  gal- 
Tanic  battery.  The  electrolytic  process,  thus  set  up.  will  include 
the  arsenic  in  the  shot,  and  tlie  whole  will,  no  doubt,  furiiLih  an 
augntented  dcld  for  pathological  practice  in  Oakland. 


Mr.  W.  T.  Y.  Schenck.  of  this  City,  informs  us  that  he  i.s  to  fit 
into  the  Califoniia  Building,  at  the  World's  Kxhibition.  fourteen  of 
hi.s  liosc  reels  for  fire  purposes,  and  we  make  the  circumstance  a 
reason  for  saying  that  this  exi>edieut  of  a  ■'rendy  "  fire  hose  is  the 
most  important  addition  to  fire  prevention  that  we  have  bad  for 
twenty  years  pa.st.  Water  and  a  hose  has  long  been  the  common 
means  of  extiuguidUmeut,  but  a  hose  that  has  to  be  hunted  up, 
unreeled  and  screwed  o«i,  is  of  little  use  in  the  hands  of  a  watch- 
man, or,  indeed,  any  one  in  case  of  excitement.  With  this  new 
reel  attachment  the  ho9«  reuiains  connected,  and  the  water  starts 
through  while  the  hose  is  on  the  reel.  There  is  nothing  to  do  but 
turn  a  cock  and  lead  the  hose  to  where  the  water  i.s  required. 
Any  one  will  do  that,  imder  any  circumstances,  but  can  not  "  screw 
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OB  "  a  hoae.  Tbts  la  not  very  easj*  to  do  even  vhen  there  b  no  fire  or 
catdlcaciil.  Tfac  Vaiim  Iroti  Works  employ  a  Mniilnr  dc\-jcc  for 
cpnvtyipg  sir  pre^itirc  to  their  ginler  cranoi.  adopted  iiftcr  the  fail- 
ure of  Mmw  utfacT  tnrtliodK. 

The  cDntractfi  fw  tltc  cruiser  ffrtwAfyn  and  tbc  battle-ship  /om-a 
will  no  (kiulit  Ik  awarded  to  tli«  Cntmp  Comp.iiiy,  nl  I'ltiladelphia. 
whtch  Ud  far  tde  Broaklyn  j:;.»»fl,IXiO,  and  for  tlic  /i>:.«  SS.IOU.UUO. 
Tbc  Vtam  Iron  Works'  bid  w»5  (■l.tkSn.OOO  for  the  fttvoMlyn.  and 
IS.IAO/OU  for  (be  Ar>«.  the  difTeraicc  licing  ^.OOll  on  the  cniiarr 
woA  pO.tRNi  iin  tbc  Inltl^&bip-  The  rnion  Iran  Winks'  litd«  were 
knrer  than  tbooc  of  the  Ncvrpott  News  CorajMny,  and  the  Balh 
Inm  Cofnpuiy.  n1«<i  lower  than  the  bids  of  the  Crnmp  Company,  if 
tlw  coal  of  trui>>p<)rutioD  of  niatcriaJ  fruiu  tJic  Hast  is  taken  into 
MXTinnL  Tim  citviimatann:  gom  to  sliow  that  the  ITnJiNi  Iron 
Work.*  bav-e  fadlitlca  and  idcdl  to  mnipcte.  oimI  nure  than  compete 
with  EaKtem  amponiet,  and  arc  siife  iti  trspert  to  merchant  Khip 
bnili&tK  fnc  tbc  Co«»t,  altio  in  any  ca<ic  wbcn  the  niatninl  for  ships 
can  Ik  Istd  down  here  at  ibs  price  In  other  mnrkeu  of  tbc  world. 
Tbere  i5  nolhtuif  dibcooraging  in  the  eircutnstanc-c  iu  so  far  as  the 
oti  mates. 


Thv  Rifidoo  Imn  Work^,  of  this  City,  arv  now  experimenting 
with  a  down-dmuKUt  rumacc,  and  tbe  circumstance  demands  Mome 
■ttaiticM  berv.  Their  fthop  fnmacen  hn\-e  liccn  fitted  up  on  what  is 
callnl  tbe  Hawley  sjittem.  with  ctims  drums  at  the  fninl  nml  bridge- 
wall,  aod  a  water  grate  (rf  tubes  Wtwecn,  Below  tbcac  in  a  Mailer 
grate,  to  catch  and  re-bum  any  fuel  that  fallH  through  the  water 
giBte.  Tberc  is  no  smoke,  and  tbc  resnlt  is.  as  in  alt  down  dmiigbt 
fitnucra,  BUcb  *)ctter  than  fcedinK  fuel  ou  ibe  wrung  side  of  tbe 
fire.  Anoog  varioas  pTopuaed  methods  ai  burning  fuel  without  the 
■miaann  of  smoke,  and  the  great  lomtea  of  combustion.  Dime  gi\-e 
nDch  pcomiAc  of  sim'Jval  except  down  dmuffht,  or  conducting  the 
gaaea  from  frevh  fed  fuel  through  the  iticftndeM.-etit  porlioii  of  tlw 
fire.  There  i*  only  the  matntenance  nf  water  grotn  to  contend 
with.  All  failures,  so  far  as  we  know,  ore  tn  this  part.  Whcncwr  a 
datable  Rratc  \t  prtn-idcd  down  draught  will  become  the  rule.  The 
iWenltr  is  in  the  high  lenperutiue  by  convection,  incniKUtioo  or 
ofaatmctitiD  to  dmihilion.  and  destructive  clcmmts  lu  tbe  fuel. 
The  method  of  coostntcling  the  grates  in  the  Ilawfey  syrtem  wQI 
be  utplaiticd  in  a  fttttire  nooiber. 
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W'ater  pon-w  in  Ihe  motintains  and  dectric  transmissiaii  to  the 
plains,  is  llie  larcniosl  siibjcct  of  mir  time.  The  "u'Jml  work"  ol 
these  schemes  is  plentiful,  and  there  are  any  anioinit  of  promoters 
who  are  u-illitig  to  nmiiigc  for  sotne  one  el»  to  funiisti  money  tn 
carr>-  out  the  imtlertakiiiK*.  or  which  is  the  same  thing,  "bond" 
the  works  to  start  with  and  without  paid  up  .itock.  This  kititl  of 
scheming  is  of  but  little  use  except  to  direct  the  attention  of  real 
husincs.<>  mcu  to  the  matter,  and  these  will  in  dtic  time  take  it  up. 
One  such  enterprise  now  being  (.Mnsideretl  is  the  utilization  of  ll»e 
waters  of  the  Santa  Ana  River,  in  San  Bernardino  County,  Cnli- 
foniin.  from  where  R.OiiO  hnrse  power  can  be  distributed  lo  various 
cities  ant!  points  williin  range.  One  ^u(x:e^sflll  example  of  the  kind 
would  l>ring  out  uiauy  more,  and  it  is  to  be  hoped  this  case  is  on*:  of 
real  business  instead  of  "  promotion."  It  is  not  a  wild  gue<M  losay 
thai  the  power  of  niuuulaiii  streams  in  Califomiu  is  to  be  some  time 
n  principal  factor  in  her  prosperity. 


Wc  luana^ed,  last  month,  lo  crowd  two  considerable  bltuidera 
into  oneRmnll  note  respecting  an  electrical  company  in  Sacramento 
and  the  Folsoiii  Water-Power  Company.  One  blnnder  was  the 
statement  that  the  gas  and  etecirical  plants  at  Sacramento  were 
immieipnl  property,  an  impression  derived  from  the  fact  tli.-it  when  we 
executed  KOiiie  engineering  for  the  city,  some  years  ago.  the  mayor 
of  the  city  and  chief  ofliccr  ol'  the  gas  %vorks  was  the  same 
person.  The  other  bUindcr  related  to  the  amonut  of  water  avail- 
able by  the  Kolsoin  Water-Fower  Company,  which  Mr.  H.  F, 
Liveniiorc,  the  picsidciil  of  the  Company,  informs  us  is  never 
less  than  4,000  horse  power,  even  al  the  driest  .season,  and  that 
the  amount  to  be  transmitted  to  Sacramento  will  tie  so  inconsider- 
able a  portion  of  the  whole  thai  fluctuations  of  use  there  would  be 
unnoticenble.  The  Aiucrienn  river,  a.*!  Mr.  I.iverniore  explains,  is 
peculiarly  a  snow-fed  stream,  having  a  summer  iiiaxinuim  flow  iit 
June,  and  above  Folsnm  is  one  of  the  most  permanent  strcims  in 
this  section  of  the  coast.  We  expect,  at  .'^ome  ftittire  lime,  to  pub- 
lish the  principal  fads  relating  to  the  hydraulic  works  at  Folsom. 
iucluding  dita  forsninmer  flow,  if  obtainable. 


EUKCTRICITY. 

^oTlJ9. 

AnooK  ifa«  {owiltle.  if  not  probable,  phennmeiu)  of  electricity  is 
the  tnuismtvutn  of  phoioKraphs.  pii'tiirnt,  or  leiltrra.  Prof.  Jaqinrx, 
in  lecttirinR  before  the  (•emian  Technical  Societj'  of  Boston,  \as.i 
aulDBU).  dewTtbed  Mime  expcrimeutft  tlmt  convey  nn  idea  of  neom 
ouncy.  Wrilinic^  do  a  card  ncrc  pliutoKniiilicd,  luid  traiismiltcd 
ftim  the  negatiw,  reproduced  in  facsimile  l>y  nn  elcsrlric  curreni. 
Of  tfcK  Mnuigc  phcnonenQn  not  much  i«  kitown  nl  this  lime,  bat 
«boa)d  Nich  a  iiMan^  of  ririin>ductinii  br  practicable,  a  k-ttcr  roiild 
be  fcnt  tboouDds  of  uilcs  iu  m  roauy  seconds. 


A  coqumikm  in  IjanAoa.  nilled  the  Lilbanode  lutd  General 
Bleelrie  Company,  arc  making  a  specialty  of  •^mall  siornge  battenca 
iir  tfghtitigcarriiVcnandoninibtiscs,  for  sUi);c  punx>Ms  In  tlicatcn. 
laotema,  and  sitnnar  pnrpa«eii.  The  plates  are  made  in  puuela  of  m 
MfaMaocT  cvlle^l  "  lithsnodc,"  also  of  a  cnmbinatinn  of  this  and 
Kftmgy  lead,  bcld  hy  a  copper  wire  Rtatiiig.  It  h  Mranj^e  what  a 
nnnbcr  of  uses  ate  (ound  for  the  npplicntion  of  tbe.Hc  battenes  con- 
ta-  '  >'«  two  to  hundrcdri  of  cells,  the  volutne  beiug  reduced  lo 
\n '  ■  rnensiMia  for  a  latnp.  Then,-  »ct:ms  to  be  a  wider  applica- 
tion of  the  K-fdem  there  than  here  at  tht»  time,  not  of  invetitionw 
bM  Ktiul  lue. 

Tbe  king  Iclcphmie  line  l>et«-een  Kew  York  and  Cbtcago  is 
tmquatiunabl)-  working  through  a  distaiicr  of  950  miles,  and  the 
qaeOkMi  bow  ariMa  what  ate  tlic  limitations  in  respect  to  distance. 
The  Unc  i>  compooefl  of  two  No.  8  copper  ■mm*  weigh  4SA  |K>iinds  to 
tbemi}e.ur4S:itonsin  all.  Thepole*areofce»lar.  42,750  in  nnnil»er. 
iA  to  a  mile  Tbc  opccalion  of  the  line  is  reported  to  be  such  thai 
no  fear  rxiata  of  .■^ueoMs.  with  litiei  of  double  the  length,  and  there 
ta  already  talk  of  such  a  line  from  N'cw  Yurk  to  litis  City 
Thb  i»  out  a  likely  prapoedlioit :  people  uul  here  have  le^  talking  i>  ■ 
do  in  their  buvimot,  and  prrfct  tbe  motv  respotuible  nictliodf  nou 
ID  nir.  bcM(5c»  the  c^wn  in  iransnitssion  would  Iw  pmhibition.  if 
an  tbe  baab  of  tbc  Chicago  line,  which  charges  iHt.Od  for  dw 
miavtca'  lue- 
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Misisti. 


The  Oick-ton  MaimracturiiiK  Cumpaay,  of  Scraiitoit.  Pa.,  haxt: 
{■ontracted  to  make  for  the  Edisan  Company,  at  Xcw  Vork,  a  ijuad- 
ruple-«xpaiiMon  engine  of  S.-'iOO  horse  power  The  cylinders  will 
!«  26,  37,  -W  and  ~2  inches  dianidcr,  ;U>  inches  stroke,  to  run  at  IWt 
revolatiotis  per  minute,  with  an  initial  prc&surv  of  210  pound:*  per 
inch.  Tlie  arrAiigemeiit  will  be  of  the  marine  type,  the  armatnreon 
the  t-ngine  nhatl  funntnt^  n  fly  wheel.  This  will,  no  dnuhl,  he  the 
find  hif;li -speed,  quadruple  engine  of  large  f^ixe  made  for  staiionar>' 
purposes  in  tins  country,  and,  as  a  fjeginning,  is  an  i'xiwi«vc  start. 
If  tbe  load  wa.s  tn  he  varinhlc,  as  in  the  caa^  of  cable  railways,  or 
even  electric  railway.'!,  there  would,  no  doubt,  lie  a  loss  by 
the  fourth,  and  possibly  l>y  tl'<'  ihird.  cj-Iiiider.  the  pressures  in 
the*  falling  below  the  atmosphere  under  a  reduced  load  or  resist* 
ance. 

At  Her>tal.  iu  Belgium,  a  large  works  have  been  fittud  up  with 
electrical  transmission  throu);hunt.  Two  mas-tivc  dyiiauios  were 
built  around  tlie  engine  shaft,  and  the  power  cairied  off  to  sixteen 
distributing  motors  in  the  various  departtiients  of  S  to  37  boise 
power,  tlie  aggreRate  iK-ing  o'Xt  horse  power.  This  is  the  tnost 
extensive  and  (."oiuplete  installation  of  the  kind  to  thi:<  time,  and 
wa-s  adopted  after  careful  researeli  and  calculation  respecting  the 
mniparative  cost  of  ?ihafts  and  lielts  Tar  the  same  work.  The 
cfficicnc>-  guaranteed  was  70  per  cent,  but  hy  using  lar>;e  conductors 
and  other  provisions  for  economy  it  is  probable  the  loss  will  not 
exceed  20  per  ccul.,  and  not  more  than  the  common  means  of  trans- 
it)is«ion  would  have  winMimed.  This  is  signifniun,  .iiid  if  tbe  main 
distribution  of  power  in  factories  can  be  thus  arranged  it  opens  up  a 
new  field  for  electric  ai^Miatus,  in  taking  the  place  of  "first 
movers." 


MININO. 


NOTKS. 


There  in  promise  of  an  interesting  and  perhaps  valuable  contest 
between  ore  concentrators,  in  Australia.  The  I'.irke  &  Lacy  Co., 
of  this  City  and  Sydney,  and  the  Luhrig  Company  of  London,  or 
their  agents,  Messrs.  W.  *:  J.  l,ctnpricre  of  Melbourne,  are  the 
])Hncipals.  From  a  letter  by  the  Pnrkv  &  ]^c>-  Comptmy,  in  the 
AHstraiian  .\finmg  Slandatd  oi  Oi:\(ihieVi9l\\.  they  evidently  "mean 


Tbcnc  is  ti)  be  a  foricit  ot  /l.OOO,  which  Mr.  Ucy.  who 
t*  ia  Aa>tralu  at  litis  Unir.  ptxtpoatu  to  devote  to  mnic  public  |)ur 
poar.  iTgrniDed  by  bU  6nn.  The  Staidani  thinks  \\\c  cnnifsx  <ih(Kilil 
iodtMle  otber  nMcbines,  beaida  lite  Frue  (uiU  LuIiHk  iy|>f-»,  Ju<lg- 
ioit  frnm  a  dmiring  and  ilcscription  of  the  Luhrig  macliiiie,  it  is  in 
•fleet «  progiesdvc  nmcvtitrstor,  witii  the  Mt  surfuces  (1.it  niid  mov- 
tt^  imifvcrK  to  the  vouncol  Ibc  pulp.  A  iiiinilicr  oi'  maetiiiirs 
h«n  btwi  cTcctctl  in  (Wrmnriy,  aud  elsewhere  im  the  Continent,  it 
in  ehttned  with  remarkable  rt-Mults.  One  plant  in  the  I^arinm 
onucs,  in  nrverc.  is  !•«  tn^t  1,:.'<h>  tons  a  day  of  dntlip  vrastc. 


The  Ule  lepmi  of  Captain  Ju-.tah  Thomas  on  the  Hartley  I'calt 
tin  «liN»  t>  nc<  encountginj;  to  the  Kharelioldci!*.  Captain  Thomas 
b  Buuujcer  nf  \\k  Dolcoath  tin  mines  in  Wales,  and  was  .<iclcctctl  an 
ui  CKpenbylbr  RiiKlinb  AharebolderN  in  the  Haniey  Pvnk  minu 
to  eooK  out  ti»  examine  and  report  on  thdr  value  and  proKpccls. 
A  somniing  up  nl  \ix%  atuly-^U  of  ores  and  coucliMions  anioant  to  ibc 
<UteiBRit  that  the  ore  yield*  about  40  iKMinds  to  llw  Ivnglish  ton  of 
t>lack  tin.  whkli  ctmiains  7.1  ficr  ocnl.  of  ]>uie  tin.  This  is  ctfual  to 
1 .3  pcmiwU  of  tin  in  100  |)ou»(l»  of  oi«,  and  will  not  pay  for  wor kinf 
at  Ibc  DaktMn  mines,  where  reduction  is  necessarily  cxpensr\-c.  The 
TCfwrt  deals  with  tbc  principal  mines  in  detail  and  iruleprndeiiily. 
the gvulogicat  fininatinn.  and  whatever  is  likely  to  bear  npon  Ailnrc 
pradvction,  with  the  rvsult  aboi*e  nnnied.  This  is  unfortunate  for 
all  cooccmcil.  When  tin  Diinc»  of  real  value  anr  dison'ered  tn  thtii 
coatttry  tbc>-  will  be  quietly  wnrkvit  without  )C*^tig  abroad  to  sdl 
Ihr  pfupevty. 

It  is  nn(  (luite  clear  why  the  Board  <.f  State  Kxaminers  ba\T 
n-Atacd  to  publi-th  the  MinernlOKtcal  Report  for  IKOI.  bnt  is  not 
luud  tD  cuii)ci-tun;.  The  Board  boa  referred  the  matter  to  the  I^jns- 
lattne.  awl  in  ao  iloiii);  haw,  no  diiubt,  hit  upon  llic  best  thing  to  be 
doMC  wilb  the  tvp&rt  The  "  aMiAaut.*.  in  Ihc  field  "  is  a  qnt-^tiim- 
abk  aod  betaofCcnatLt  method  of  collcctinK  data  that  cannot,  in  tlie 
oaturc  of  UiiBRs.  be  complete,  or  neaily  complete.  We  are  not 
HOcrtioniag  the  ability  ur  th«  efficiency-  of  the  corpn.  but  the  inc-lhi:>4l 
NottUislia  of  value  will  ever  ttc  compiled  without  a  distinct  Uw 
witb  pciMllica  tt*  cnfnre  an  annual  or  scini-aunual  report  from  n^ery 
tt'  '  >tc.     Sncb  reporta  nenl  not  inchidr  any  Mibjtvt  mut- 

iri  ■  dndoae  lames  or  gainn.  hut  jnxt  such  thtnt;*  us  the 

avHtants  now  collect.     These  reports,  properly  attested,  woald  form 


m 


a  complete  sliowiiig  of  tliis  iiidustn-,  and  could  be  &uppleii)euled 

with  expert  reports  of  ti  technicnl  kind  oti  any  special  subject  that 
demanded  explanation.  The  business  should  be  done  nnder.  and  al 
the  control  ot~,  a  centralized  head,  a^  i»  donein  Auslrulta,  but  not 
necessarily  with  such  elaboration. 


"The  mining  inlerests  around  Plymoutli  are  starting  up  ngnin. 
Sail  Fraitciftco  parties  lta\'«  taken  bold  ol  the  O.'iceola  mine,  an<l  are 
ready  to  let  n  contract  to  run  a  S(M)-ft>ot  tunnol.  T.  Bawd  en's  claim, 
.south  of  ihc  Bay  State,  has  been  bonded  by  I>r.  Boyson.  who 
intends  to  sink  a  shaft  and  thoroughly  prospect  the  ledge.  The  first 
shipment  of  bullion  from  the  Bay  State  mine  was  made  ou  Oct,  -B. 
Three  hundred  tons  of  rock,  crushed  in  the  I'lyniouth  mill,  returued 
$1,913  in  gold,  and  yielded  five  Ions  of  sulphiirtts.  which  produced 
$421,  making  the  rock  average  $7.78  jkt  ton.  A  contract  lias  \mxi\ 
let  to  Knight  &  Co..  of  Sutter  Creek,  for  a  hydraulic  engine  and 
pump  with  a  capacity  of  300,000  gallons  in  24  hours.  Work  on  the 
plant  is  bein;;  puslie<l  ahead  as  fast  as  possible,  and  when  complete, 
sinking  and  drifting  will  be  inaugurated.  During  October  quick- 
silver produced  at  the  mines  was  shipped  from  Calistoga  as  follows  : 
Niipa  Con.  mine.  !>"> ;  Great  Wtsteni.  SOO  ;  Mirabel,  38+  ;  Sulphur 
Bank,  125.     Total  for  month,  1.6S4." — Awadar /.t-ifg-^r. 


THE    TBOHNICAL    SOCIETY. 


This  Association  held  their  regular  monthly  meeting  on  Dec.  2d, 
at  their  rooms,  815  Market  Street,  in  this  City,  the  Vice-Presideui, 
Mr,  Luther  Wagoner,  C.  K..  presiding. 

I'hc  fallowing  uew  members  were  elected  : 

Wm.  F.  C  HoMon.  CoiviilUui;  HoKiiiccr,  San  Franciseo. 

Prank  E.  I.«*aunl.  Meeliaiiiial  Bnginetr,  I\>itl.iiid.  Oregon. 

Albeit  W.  Stnitli.  l'rofi-H»oT  of  Meeluiuicjil  I^ng^nn^iJiiij.  SUmfonl  t'nivcr- 
sity,  )'nl»  Altu. 

Cluo.  B.  WiiiK.  l*r«rcMorof  Ci\-il  EnffineeriDg.  Slanfonl  l'niver>it]-,  I'olo 
Alto. 

Four  names  were  proposed  for  membership,  and  referred. 

A  petition  praying  for  the  establishment  of  a  Department  of 
Highways  by  tlie  General  Govenmicnt  wa^  brought  before  the 
Sociclj'  by  Mr.  Mars<ien  Munson.  and  was  disposed  of  by  a  resolu- 
tion to  the  eflect  that  road  improvement  wa.-*  n  proper  function  of  the 
tales  and  counties,  and  that  information  in  respect  to  road  making 
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itboaki  be  dtvKnriiiiitcd  through  Ibc  colleges  and  imiversiticat  of  the 
•cvermi  sutes. 

Tbe  »ab;|cct  oT  a  topogrnpliical  map  of  Cnlifomin,  acted  upon 
pravioualy  bjr  the  appoinlmcm  of  a  cntitmitlrc  iii  Ajml.  18012.  cAnie 
vtvaitahi  Ibr  cofuMcration.  The  rvport  of  the  cotntnittee,  siKned  by 
Mr.  C.  E.  Gransky  and  Hii1)en  Viaclicr.  wns  accepted  and  placed 
•w  file. 

After  coBMderable  dixcuafikm  of  the  subject  the  following  rcaolu- 
tiim  was  adujiteil 

"Thai  titc  mnimtttcc  now  having;  charge  <>f  this  iiintter  from  tbe 
Technical  Sncit-ly  Iv  cnnttiuied.  as  a  part  of  the  K^neral  coinmitte« 
frofn  Ihc  mhcr  l»odics  thnt  are  incntioiied,  with  aiilhority  to  recom- 
aKnd  a  bill  mibodying  the  speciricniinns  thiit  have  Ix-en  presented 
mnA  are  no  file,  to  tltc  Lcitislitttire.  ctu-cnni;  this  matter;  that  ilK 
actinn  (-aTT>-  with  it  the  emlorteineitl  of  t1ii»  Society  no  fat  u.^  it  Is 
Rcoointomdrd  in  the  report,  but  that  it  dfx-s  not  carr>'  with  it  the 
•eadorfemtxw  at  any  tno(lificstti(in>  that  any  le^iiilnliw  lnKly  or  orn- 
mttlee  may  make.  Tbe  Society  should  l>e  guarded  fmni  endorsing  a 
bill  which  the  I/ir^MatuTr  cuxlilics  after  prescntattoa." 

[n  \nevt  of  a  lengthy  di»cu»unii,  which  preccdetl,  and  thcvarioiis 
points  and  cxplanatioiLH  therein  in\-u]ved.  tlicte  is  no  doubt  but  the 
i1h|nT«ithn  uf  the  >uhjcct,  above  Jndicnletl.  wa5  cKpcdicnt.  The  itat 
nf  tbe  Society')!  name  in  promoting  any  matter  tvhntr\'eT  tshonid 
extend  ouly  to  tbe  technical  features  involved,  and  while  it  may 
wKiKtiiDes  be  difficult  to  mark  ont  a  line  of  divi-sion  bclwccu  the 
technical  and  exectittre  potato  in  n>ch  n  ca»e,  all  doubts  should  l>c 
(Krvclnl  m  tbe  conser\-ativc  side. 

In  the  present  cMse.  ka  example,  the  Tcclmical  Society  may, 
withhi  their  proper  fiinctinns  aA  a  trchnicnl  body,  coiiitidcT  and 
rxpreu  vieirs  as  to  the  naturv  of  n  map  of  Califomtn,  or  even  the 
Tcqairrmral  of  »iicb  a  map,  but  as  a  body  they  sltoruld  not  deal  with 
or  aixeaipt  to  influence  U-gi^lnttve,  or  other  action  which  is  to 
becoow  a  question  before  the  people. 

Thin  distinction  is  not  easy  to  make  clcnr.  |)erhaps  a  lietlcr  vray 
In  <tatr  it  tft,  that  an  u  technical  l>f>dy  the  Soeiety  should  not  deal 
with  nutten  of  opinion,  that  ha\'e  two  sides,  and  are  indcterminitte, 
bat  keep  within  mch  problrm&  as  can  be  decided  by  scicnlilic  and 
physical  data,  problcniit  that  nn  lie  cmisidered  nn  grounds  of  Imtb, 
jad  enor,  not  upinioru  or  personal  intercuts. 

At  the  next  regular  BMrcting,  on  Jan.  6th,  ISM,  new  ttfficrni  will 
he  elccird  liir  the  ensoing  year. 


UUZnOIPALi   OOVBRNMBHT. 


One  of  llic  tiKist  a^tonUhiiig  jneccs  of  ecoiiomic  literalurc  Uiat 
has  appeared  for  a  Itnig  tiiui-.  is  an  article  by  Mr.  Joseph  Cltnmt>erl3iii. 
M.  P.,  in  tbc  ForNW  for  NavcmlHrr.  mi  the  "  Municipal  Matiagcmcnt 
of  Cilws  in  KiiglaiKl  and  America."     There  have  been,  in  the  tjiiiir 
terlic-«  and  higher  cla*«  serials  during  6vc  yearv.  past,  sex'eral  fonui-r 
anicles  dealing  witli  and  explaining  the  tntinidpal  nianagcmciit  of 
Hiigl!>1i  citifs.      One  relating  to  Olns^uw,  and  another  to  nirniiiig 
ham.  but  herclofon;.  so  far  as  we  know,  no  direct  comparisuin  with 
Aiitcricaii  cities. 

Such  reading  in  iiol  contforlatile,  hut  itiediciiic  in  rarely  palatable, 
and  il  is  doubtful  if  there  arc  other  means  to  induce  refotm.t  so 
effectual  as  sucli  com|>«risons.  The  cnomiity  of  the  waste  aud  its 
extent  can  not  be  judged  in  any  other  inniiner  so  well  os  hy  compar- 
ing cities  populated  hy  people  of  like  language,  nearly  the  Mtmc 
cutitonis,  and  with  the  Mtne  lineage. 

Mr.  Chamberlain  cbooses  for  TOic[iimson  tht  cities  of  Boston  and 
Birmingham,  having  a  population  nearly  the  same.  Boston  bein^ 
448.000  and  Biiniiiighaiu  430,000.  Without  going  into  the  statiKlin;. 
which  are  given  in  n  very  elaborate  way,  IJoston  !>{}cn(b  j/.i  iimts  ah 
much  in  muui'^ipal  outlay  a»  Itiriiiiughain,  and  secures  a  ^rent  deal 
less  for  the  money. 

In  rc5]K:ct  to  salaries  we  imagine  that  lhu?e  paid  in  Rinninghain 
ore  ipiile  as  much  as  iu  Boston,  for  example,  the  town  tierk  has 
1^11,000  a  year  ;  the  city  sun-eyor.  gT.OOO  ;  the  treasurer.  $5.*2a0  ; 
chief  of  police,  S-1.6O0  ;  health  officer,  fS.OOO ;  engineers  of  water  aud 
^a»  departments  5(5,250  each.  The  salaricii  of  officers  in  Boston  are 
not  given,  hut  are  doiditless  less. 

Ju  Binninghani  the  city  jjrovidcs  baths,  wash  houses,  free  libra- 
ries, and  mnseuRUi  of  art,  free  schools,  has  ten  public  parks,  with 
vanou.4  other  iiistitiitiotis  that  do  not  exist  in  the  same  degree,  if  nt 
all,  iu  Boston.  The  suffrage  is  wider  in  IlinniuKhatii,  the  register 
for  IflOl  cKiitnining  IW.ISC  names  against  7^,000  in  Bosltni,  Sewral 
n-orkingmcn  have  seats  in  the  council  of  Biruiingham,  and  are  able 
to  attend  without  interfering  with  their  work. 

In  <iflici;il  rejiorts  it  seems  that  in  one  hundred  represei native 
cities  in  America,  having  a  population  of  I2,42r).36B.  the  municipid 
expenditures  amount  to  an  average  of  Jl«.77  per  head,  while  iu  Bir- 
miugham  il  is  f4.tVt  u  head,  but  we  imagine  thai  an  average  of  one 
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bimdrcd  cilie»  in  England  would  give  a  slill  lower  amoiint  pci  birad. 
bccBttc  in  iKfDc  pUcDt  tbcrc  air  "□»  taxes  whatmcr,"  owiiiK  to  Ibc 
profit»  rmlutvd  rrom  inittiiri|ial  property,  and  in  sonic  Scut tisli  tuwni^ 
a  cilirra  in  actanlly  paid  a  prcnutiin  U>  I'omr  and  live  in  tticin. 

Liitt  >T«r  the-  goH  department  in  AtKrdrrti  paid  iMck  to  the  caii- 
Ointew  a  dividend  of  5<)  per  c«m.  un  tlicir  l>ilU,  the  onKiniil  rale 
brfag  ooly  o^'v  cciiu  i>er  tltousand  feet,  ditling  togellitr  stwli 
brfrt  a>  appQtf.  and  compahng  with  uilivr  rilica  in  Great  Kriuiti 
wboK  muriicipal  taxc«  arc  known  to  lie  stiinll.  tlic  pTolmliiliiy  i«  tlmt 
mnnr  htindrvil  repRWTilative  cities  the  rale  will  not  Ik  moiv  than 
ja.riO  per  hctkd.  againnt  51*1,77  in  tbin  couatry.  Referring  again 
to  Mr  Chambcrlnin' •«  nrliclr,  unc  principal  reaMin  forthir^  we  think 
will  be  detected  ia  the  following  extracts  ; 

"All  the  higher  officials  are  appointed  by  the  Council  itseir. 
The  mitKir  ulBcinN  aic  :ip|u>ittleil  \>y  tlir  omiicillorn  of  tlic  several 
depanitKiitv  and  oonfirmwl  !))■  Ilie  Council :  and  the  day  workmen 
ritlier  tty  the  notincillors  or  more  gi-nemlly  by  tlic  pctnianciit  headii 
of  the  (kpaittneiit.  WIlcu  a  new  uffidul  hnn  to  lie  cln-tcd  no  qticv 
tlMU  an:  JL«ked  as  to  Iiik  pfiliiical  <>)Mninns.  niid  iwi  interference  would 
aArnrariU  be  tolerated  with  his  exercise  of  electoral  privileges.  It  ijt 
an  tniMT'tx^t  law  thai  »o  paid  nffiiiul  sh;ill  uke  un  active  part  in 
p>  it>i.      He  i>  ex|»ectcrl  to  rrliniti  ftimi   tlic  [thtfi'mi  iiml 

nt<  .  :n  to  such  cuntrover!>inl  matters,  but  hi>  private  onjn- 

Imu  and  tiis  vote»  nrv  iii.iltcr>  e?^clnsivcly  for  hih  riun  dihcretioii. 
Once  ifi-i-u-ii  if  he  dtMrhiiigr*  hih  duties  well  Aud  rnitlifully,  he 
tvnuii  <T  fnc  life,  or  till  ht>>  nr5ign;ition  :  with  the  prohnbility 

tluit  ii  Mv  •-  %>iM|iudified  by  age  or  inGmiitics  he  will  receive  a  pen- 
«km  iwDptirtioncd  to  hi>  salary   nml   the  length  uf  his  ■«mcc." 
•  «•«»«•• 

''Tbew  gcutlcmro.  with  all  the  other  pennaneiit  ofiicialA,  are 
cx|rt^lt.-<l  to  give  ibeir  whole  working  time  to  the  corporation,  and 
ant  to  engage  tn  any  other  occupation.  Some  of  them  ha%'c  )>cetl 
tnocr  than  Ihiny  yrant  in  iL!i  service.  They  haw  grown  nnth  its 
growth,  and  reniiuncd  at  their  posts  while  the  coiupoMtiou  of  the 
Council  has  ctuugol  many  linies,  all  ciijn>  iiig  the  full  comfidaice  of 
tbrir  «tKCt*«i\T  employeni.  To  an  Kngli^hman  the  idea  that  paid 
muuicipa]  office  should  \k  the  sp<«t  of  smx-essful  |Kilittdiiiis  't<  utterly 
abfaomnL  The  perwmal  honor,  the  tTU'^lntirthlncM.  and  the  6del- 
ily  to  their  enga);eineat<>  of  Ihe  |iennarK>iit  oBicinl  M-tA-k-e  —  whether 
tn  the  IVtKinmentHof  Slate,  or  in  the  niimicip.1l  admin istratknu  of 
tbc  countT)  —  are  a  national  pofiscsKioit,  and  a  source  of  pride  and 
wtitfactMm  to  all  who  ate  inlervHtcil  in  the  welfare  of  our  in^tu- 
^tmti.  Tr  -'■' -■■••ite  for  nuch  a  claiw —  w  dwtinguished,  vt  faithful, 
and  «o  n'  honest   and  incorruptible  —  a  number  of  casual 

r-'  :hcy  lia\-e  no  Miffidcnt  quolificalioai — 

I-  11.  with  no  na\  hw*  for  their  werk  — 


with  no  aiiibitioR  to  distinguisli  Ihettisielvea  in  it.  stnA  otily  arixiouii 
lo  fill  their  pockets  in  the  shortest  possible  time  before  they  gi\t 
place  to  n,  new  swnnn  of  the  snme  hreed  —  would  be  a  disastrous 
revoliilioii,  niid  would,  in  the  (i|iiition  of  irvery  {nililic  man  in  tliis 
coiuitry.  be  the  certain  precursur  of  inefiiciciicy.  corruption,  ant) 
extravagance  in  our  national  and  local  administration." 

The  inef^cienry  «nd  extravagance  in  our  municipal  offoirs  in  this 
countT>-  ari?<es  from  a  number  of  causes,  among  which  dishonesty 
has  a  prominent  place  in  the  larger  cities,  but  not  in  small  ones, 
The  mellioil  ol  muniigenienl.  which  is  much  the  same  thing  as  the 
capacity  of  officers,  is,  perhaps,  the  greatest  reason,  ami  this  asain 
is  a  result  of  electing  paid  councilmcn  by  tbc  political  parties,  to  lie 
turned  out  in  two  to  four  years  irrespective  of  qualification  or  ser- 
vice rendered. 

In  the  same  auml>cr  of  the  Fomm  there  is  an  interesting  and 
instructive  article  from  the  pen  of  Charles  Francis  Adams,  on 
"Mtinicipal  Government  iu  Quincj*,  Mass,,"  loo  long  to  quote 
from,  but  pointing  in  variotu  ways  lo  the  conclusion  tliat  cities  can 
be  politically  g«\-en>ed,  that  is,  govcni«l  by  political  parties.  The 
main  theme  of  Mr.  Adam's  article  is,  howe\XT.  compukory  sen-ice, 
which  existed  in  Quiiicy.  and  by  which  means  tlie  best  citizens 
can  he  coni{Mllcd  to  .scr^'c  in  municipal  offices,  or  be  heavily  fined  for 
refusal. 


STBAJd    AND    BL.ECTRICAI.    BMOIHE;GB.inO    IN 

CITY    BmLDHfOS. 

(CDniiiiunlu«ic>l,j 

In  large  city  buildings,  for  offices,  hotels,  stores  and  the  lit:c, 
the  steam  plant  —  including  boilers,  heating  and  ventilating  npjili- 
ances,  engines,  pumjis.  elevator  machinery-, — is  loo  often  a  sonrcc 
of  unnecessary  expense  and  annoyanc«.  This  undesirable  con- 
dition resnlt*^  quite  naturally  from  the  manner  in  which  contracts 
for  tlie  installation  of  such  work  are  frequently  awarded.  The 
contractor,  who  is  asked  to  bid  in  competition  with  others  on 
inadequate  specifications,  nnd  who  carries  out  his  work  without  the 
snpenision  of  any  oimpeiit  mechanical  engineer,  is  not  by  any 
means  wholly  to  blame  for  the  result.  Similar  trouble  arises  in  the 
iafttallalion  and  working  of  the  electric  lighting  system,  and  from 
the  name  priote  cause. 

TV  jjire  an  ithintmlion  — the  writer  was  consulted  as  to  the 
iwiscm  of  the  unsati*(.ictory  working  of  the  electric  lights  in  n  large 


citT  dtib.  It  w«  annoying  to  the  membent  to  find  thai  alter 
cnpbiyfnK  a  firsl-clara  srcliilcct,  aatl  ^pariax  »u  cxpciiw;  Ui  llic 
interior  finish  and  dccoralinn,  tlie  artistic  elvclroliers  e<>u)t1  nut  l>c 
^nid«  tn  ftimiflh  enoagb  lifilit  to  cnfl))l<-  nnt  to  read.  The  prriiAurr 
oa  the  Mrrrt  rnahn  wiM  cvidniUy  nnl  at  fanll.  n:s  liKlitit  in  neighbor- 
ing i<OTC«  supplii-d  from  the  tiiiiit;  Miurce  were  sufficiently  brigUt. 
Chi  examining  the  speciBcation  for  the  electric  liKlitinK  work  in 
tbr  clnbhou9c,  the  following  full  directions  were  found  tar  wirintt. 
"All  outlet.^  Khull  be  wired  for  electric  Itgbtt*  of  »ixiecn  candle 
power  Main  •rircs  lo  be  liroii«bl  tn  nortlitrtst  comer  of  ba«n»e»! 
All  work  to  be  in  accordance  wiib  iiiMimncc  niles  for  wiring."  The 
CTWWKt  fur  canryinK  out  Ibis  Incid  specification  was  wcurtd  b>-  n 
"|V«ctic«l  bril  haofcer  and  electrician."  who  fulfilled  it,  doubtless 
to  hill  mcnplelr  utisfoctinn. 

It  is  noteworthy  that  tbc  "pricticnl  bell  hanger"  is  always  able 
to  underbid  the  electric  li^lil  company  «>ii  n  .••pecificuttmi  uf  this 
kind  ;  and.  if  hr  u  unhampenil  by  the  KU)ter\-i«mi  of  an>  i?mnky 
engineer,  beaumebow  manages  lo  mnke  a  comfortable  and  honcM 
pnifit  at  the  same  time  This  is  one  of  the  advantages  jniAses^ied  by 
tbe  piiTvly  "  procticnl  man  "  over  the  man  who  think!,  it  nece«xary  lo 
mdictsUiid  htA  bumncw. 

Owner*  and  arrhitects  nrv  not.  and  idiould  not  be,  expert*  In 
Tchmieal  mgincerini; :  and  while  they  may  <tucct:e<l.  with  the  aid 
of  mnricntioua  contractno  and  innimncc  iiupeclora,  in  prodnring  a 
«teara  and  electrical  plant  which  will  [lerforin  its  functions  without 
blowinfc  np  or  bamtug  down  (lie  building,  -itich  fortunate  success  t< 
Ukely  lo  be  atlaiDcd,  if  at  all,  only  through  nn  tinnccc:i»arily  Urge 
expenditure  in  Gmt  co«t  and  running  expcti*ie.  Inlelligent  inHur- 
antv  relet.  r«ifbrc«d  by  adequate  inspectifii,  can  be  of  great  a<M>ii- 
4WT  to  ibe  architect  in  obtaining  a  m/v  Meatn  and  electric  plant ; 
hut  tbey  are  of  uo  avaU  in  securing  economical  and  eflirient 
machinery,  or  in  determining  the  pn>purtions  and  turangemcnl  of 
■pparatiu  bet  adapted  to  the  purpose  in  hand. 

Accordingly  we  liud  in  <>iir  otherwise  magniliccnt  city  buildinga, 
fhiaMwy  that  will  not  "draw."  and  whicli  hav-e  lo  l>e  helped  by 
inmblDaofne  and  noisy  blowers :  lioikTH  and  engincft  and  pomps 
which  are  tpn  large,  or  ton  »mnll,  for  the  work  they  luvc  to  do,  and 
cntMc«]U«:ntly  not  ecunomical  in  perfominnce  :  boiler  rooms  made  too 
km.  necemuiatiog  wasteful  boilcn  and  expensiiT  syatewa  of  pitnng  : 
walls  and  floofv  without  provi>lon  for  running  clccirk  witca  m>  iliey 
May  be  accTaNtble :   inMiScivnt  ue  ill-<tlia|ied    room   fur   tlic   Meam 
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fiflt   ItryOKKh   I'KH   *K\T    PRftflT. 


FOITB    HI7NDRBD    PBR    CENT.    PROPTT 


A  &nu  hrrv.  nrritinn  to  one  nC  tltc  daily  pApcffi,  telttiei^  a  com- 
i]  cinnim'ttiocr  so  rc[tre]icn«ible  that  were  it  not  exceptional. 
wotild  go  iu  to  dntroy  confidcacc  in  our  mcrcnntilc  hvuiws. 

A  nuttnfjiclum-  tiT  "  .tit aw  gootU"  requinKl  certaiu  chcmicaU 
tor  hhaching,  which  wrir  buuKbt  from  a  wholrsalc  hoiiw  dc-aliuK 
iu  that  litK.  The  rnxotint  amouulcil  to  f*'i.V&.  A  <l(tplic-Btc  order 
(iw  tbc  tame cbemirak  vfui  Mrtil  to  a  fimi  in  Boston.  MiiM>..  uiid  iheir 
acnianl  wa*  f9.60.  or  "  oiw  tinii ' '  :i»  much.  ««>  the  Snti  FranciM:o 
fina  raUtxciI  »  profit  of  four  huiidrcU  per  cent,  if  we  allow  a  "nor- 
nial"  profit  to  bjUancv  freight  fioni  the  Kast  to  thifi  City,  which  U  n» 
<trxtbl  nunigh  fur  sea  transjioTtaiioii  at  Icasi.  The  railway  cltarges 
tram  BoMtoD,  on  the  goods  above  iianKtl,  wiia  $]3.Q&ur  $U,W  lootc 
than  the  i;ivnS  were    worth    at    IJfwton,  Mill    thrte   tvnA   »    Miria^ 

Thi»  cimtmslancc.  whidi  i;;  dewrihrfl  in  one  of  the  tlaily  iKwa- 
|tapet>,  we  mnke  ihr  occasion  of  •tayiiig  that  nwdidlinK  of  the  kiiifl 
aboold  be  aii  inilictulile  (iffeuM.-.  if  siicU  a  thiii]>  i^  possthle  without 
iaMldiaK  wilb  tbe  "  I'rre4otn  of  cotttmct."  for  the  reaMMi  that  the 
wrong  snfletcd  by  the  inircliaHeT  i?t  a  «muU  mutter  roui]mrc<I  tc  the 
•dimn  upoo  niher  merchants  and  the  efiect  upon  their  huiti- 
neaa  Thi.<i  U  ctprcinlly  a  wrotig  for  tlK*  reaMin  that  in  niiwt  \uk* 
of  *  ii'h  method*  of  dealing  arc  luiViiown. 

;>  populateil  diiiracter  of  this  Slate,  llie  long  di&tanc«s 
ami  cxpniKot'  Imvd  tunkra  it  especially  Impurtunt  tlial  the  fituall 
buyrs  ran">niiJ  heie  for  whatever  he  wnnt«  with  the  iisMiratKe  of 
tjeinif  fairl)  dealt  with.  Such  eoiifuleiuv  cxinO.  aiid  there  are 
ilogKHft  of  Urge  finn«  here  tJiat  can  be  named  Uint  will  lake  as  much 
CMC  nt  KDtlinK  a  dtrilar'a  worth  of  ^oods.  as  if  the  in\-oice  co\-ercd 
a  tboiuaud  times  that  ainottnt. 

Cbemicalsarc  a  kind  of  mystery  to  people.  The  unknoum  nature 
irf  ihrai  ompled  with  a  iiotncnclAtarc  in  Katln.  fiiniishvt>  a  conveni- 
ent khirld  liehiud  which  to  iinpotw  no  people,  and  while  one  wouM 
think  that  a  penxin  ImytnB  even  $48.05  worth  of  cheniicoU  would 
look  op  a  price  current,  still  the  chances  are  the\-  would  not  do  w. 
bat  depend  on  the  dealer,  an  ix  common  in  buying  induMrial  f-M\f 
plk*  bi  small  iinaatitirs.  The  main  purpow  nf  noltcin];  this  case  h 
to  potat  oot  that  our  local  induMTic*  on  tliLi  Coa^t  dc{)en(l  in  a  Rrent 
tDcapon  on  mercantile  Arm»  keeping  supplicM  of  vnHotin  kindu  tliat 


tr.iTER   WUKHLH  AT  S'lA^ARA- 


0 


HaisRavrft  Co..  of  Bolton,  England,  and  when  we  exotntncd  it 
in  IMA  had  tkwloiied  «  K"***'  many  rc«i(tiretnen'N  for  modificntioii, 
bul  ou  tbc  whole  luid  i£n*m  good  ivkulls. 

Tlie  above  ci)Bra\-ing  wc  liave  prepared  front  one  of  the  latent 
daBcna  hy  the  umc  firm,  lo  •how  how  nearly  the  marine  type  bos 
been  (nlhiwed  for  "mill  engines."  There  u.  in  fact,  no  essentini 
di&ccDCC  in  dcMtcn  or  cuootructinn,  except  a  grcsilcr  Icugth  of  coii- 
MCtiou,  and.  vcrliapn,  in  »oiiic  tmintponanl  details  not  appatcnt  In 

IpEBeni]  cle«i|ca. 


WATBR    WTKBBLe    AT   NIAQARA. 


TV    ttan    .Iff  of    ncccrabcr    8th   piibli^c«  drawings  and  a 

(k^<npti»n  of  thr  Foc-ich  &   I'iceanI  wnlcr  vrltwls  Ui  hv  rtrrted  »t 

Xiattaim.     The  drnwlUK^  are  of  mncb  intercut,  and,  we  tttiifKeM,  well 

I  worifay  of  the  extwnw  of  a  Icchnical  devrriplioil,  writtni  by  tonic 

'•ur  ba%in|[  ktmwlwljn:  of  ibe  nulijoct-     The  following  <juolatioii  nill 

show  the  character  of  the  tle«criptioo  rrrerred  to  . 

"  The*e  wheels  are  itlKm'ii  in  di'biil  in  the  fiRiirt-A.  the  mctliod  of 
COWPCtiog  the  lifWcT  wheel  nitli  tlie  shnft  )K-inK  denrty  brought  out. 
LTb^  wheels  are  re-aoiitjii  wiicch.  tiic  water  bciOK  arraiiKMl  radially 
,  ever  the  interitir  nnd  over  tlie  wht.t-1  [^-nplier}',  lictn};  guided  lo  tlic- 
Kbcrl  try  30  paililkn.  arrantced  n^  ^hl)w^  in  the  actional  plan  view 
<4  the  wb««l.  Thi«  drun-iiiK  also  show.s  Uie  fonu  of  Uie  3,'2  pnddles 
(oraini  the  wherl  imtper  Thanks  to  this  arrangeniait  the  pnnsure 
of  the  water  im  the  wheel*  is  tmaiplctely  equalized." 

A  little  funlKT  on  «v  arc  tnfnrmed  that  a  fly  wheel  op  the  wheel 
shaft  "ha«aH<ccdof  11,000  feet  per  Mcoitd  at  the  peripbeo',"  which 
^ianrtainl)'  an  extrvaie.  and  fifty  ttme^  more  than  any  other  exani- 
we  know  of.  The  writer  wi<«)y  kept  dear  of  the  regulatinjt 
rhaoMm,  which  »  a  iMtidy.  ai>d  by  no  nican»  ea:ty  to  describe.  It 
t*  Mcntlar  tn  caoMlrm'tidii  to  (lint  employed  to  regidate  llic  water 
wbccU  of  the  lodavirial  Hleciric  I.ijiht  Co.,  at  CeTK%'a. 

The  wheels  described  aborc  as  of  tlie  "niurtion"  kind  are  noth 
nc  of  ibe  amt  ka  tbi»  lerm  U  applied  in  comnion  use,  on  the  ron- 
lltafy  are  of  Ibe  Funraev'nm  type,  with  curxvs  corresponding  to  Girard 
Ifaspalac  wbcda,  at»d,  if  wc  may  be  ao  bold  aa  to  criticise,  arc  nut 
<j/  high  efirienc^  ,  hot  that  iv  perltapit,  not  important  in  tl>e  cww. 
Tbttv  arr  a  mimlier  of  interr^tine  ieatnn-a  in  the  deugns  that  we 
rtsKTre  for  fature  coairocnt. 


» 


J  txnciiAric  aoinT. 


A.    PNSUMATIO    HOIST 

XKSIRS.  PICDIIICIC    *   AVKM,  PHIUDKLPtlU,  fA. 

The  ingenious  impletnent,  shown  in  the  tlrnwing.  is  a  hoist  for 
tuc  in  any  eaitc  whcrt  cbaiii  pulleys,  tn  other  liand-bobiing  tackle  i.s 
employed,  with  the  difference  that  the  pre«edt  device  is  operated  l>v 
power,  and  at  any  desired  speed.  coii<«<iiienlIy  vei>'  different 

It  id  not  an  aacoounon  upinioa  that 
elastic  j^aees  cannot  be  depended  upon  as 
n  means  ot  operating  hoi'^ting  apparatus. 
This  is  a.  mistake  ei-en  in  respect  to  steam, 
which  is  subject  to  condensation,  A 
good  many  .stenni-pi<!tnn  hoists  have  been 
made  in  England,  and  their  action  ha.s 
J  been   found   vcr>'  •satishictoty.      tn    the 

/  present  case  the  medium  of  transini«ooii 

I  fiiiiM-- it(w,     is  air.  fumiihed  hy  a  small  compressor 
A  when  no  general  supply  is  at  haud,   and 

» — *  the  whole  outfit  t.4  one  of  exceeding  .lim- 

plicity   ami  cheapness,  also  oiie  of  con- 
venient and  accurate  nio'.-emetit. 

The  makers  supply  these  hoists  to  raise 
from  5<»0  to  3,5(H)  poiindii.  at  pressures 
from  ISO  to  7A  )M>iimls  [ler  inch,  and  in 
average  use  the  area  of  the  compreaor 
piston  need  not  be  more  than  a  tenth 
that  of  the  bnistiiig  pUton,  or.  in  other 
words,  one  compressor  of  like  diameter 
will  operate  a  dozen  or  more  of  the 
lioiKts.  One  method  of  mounting  and 
operating  is  indicated  in  the  drawing, 
others  will  suggest  themselves. 

It  is  an  invention  capable  of  very  wide 
application  in  connection  nith  machine 
tools  of  any  kind.  In  one  works,  we  know 
of,  such  a  system  was  introduced  through- 
out, with  the  resntt  of  dispensing  with 
"floor  laboTtrs."  \vho  were  only  in  the 
way,  after  llic  lifting  tackle  wa-s  in  place. 


Ikhi  dia 
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TBM  Boonrr  or  navai.  arcuitbots  and  marikb 

BKamBBRS 

Thctc  hsft  tjc«n  otgaiiitxd  at  tite  East  a  very  important  OBMci- 
alkn.  called  tlicSoricty  of  Naval  ArchilccUaiid  Marine  Hneinecra. 
wboaculijoct  will  be  lo  promote  the  art  of  ship-buiHiiig  in  all  Hs 
facmBclm.  both  oonitncrcial  and  naval.  Tlic  conimillee  of  orgauizu- 
boooiaataiaKof  Wni,  II.  Wchb.  i>r New  York;  Lewis  Nixon,  gcncrBl 
I— lllgi  t  nf  Cfamp'n  Sliii>-IiiiiMinK  C'luujuriy.   of  I*Iitln(IeI|>fii«  ;  Col, 

E.  A.  SteV«li,  of  lloUikcii;  Kram-w  T-  ll(>*le.i.  Navnl  CutiMrui-lor 
U.  S-  v.;  and  Icx-officio)  Clrnienl  A.  Griacom.  President  i>r  the 
lalBfiiatHKiiiI  Nnv-tKaiiiin  Compmiv,  expect  to  incorporate  tlic 
society  in  New  Voik.  and  art  uovv  Kinditijj;  out  invit^itions  to  mem- 
|«ntitp.  bopiDK  to  have  the  fint  tnccting  at  tbc  limo  of  t  he  oava) 
wincw. 

The  Ii*t  of  Ibo*-  who  have  accepted  poMtion^  in  Ihe  preliminary 
offieantzation  indudew  nuny  well-known  names  from  nil  Kcctioiu  of 
thecnantry.  President.  Clement  A.  Grisown;  Vice  President.  T.  D. 
WiUaB,  Ctiicf Cotis^riKtor  of  Ihv  Navy:  L'hnrle«  H.  Craiup.  presi- 
dntt  of  Wm.  Cramp  &  Soda' 'Sntp-buildinK  Cumiuny;  Geo.  W. 
Mdi-ille.  Kniciuecr  in  Chief.  V.  S  N.;  Ceo,  \V.  yuiutard.  New 
York  ;  iM-injt  M.  Soill.  Prtntident  Tnioii  Inm  Works,  San  Francixv ; 
Cn.  Fraocin  A,  Walker.  Boston  :  W.  H.  Welib.  New  Yofk.  Tb* 
iDcmbrf«  of  tlw   fuuucil    inclmlc  H.   T,  Oauw,  Wilmington.  Del.; 

F.  W.  Wheeler.  Wrst  Bay  City,  Midi.;  W.  H  Jacques-  Ocn.  T. 
»'.  Hyde.  Bath.  Me.;  J,  W.  Miller.  New  York :  C.  H.  Orcutt.  Pie«. 
ilctit  Ncwpoit  Sew*  Shiptmildini;  Ccmpaity  :  Nm.  O.  HerrcsniiolT; 
J.  F.  Parkhurii,  Ck-x'clniid  Ohio,  Naval  Ciiutmctors  lltclilwni  and 
Fefttald  of  the  Navy  :  Charles  H    ]»nnK  (ex-enffineer  in  chief  J.  and 

iOaamMoAtJ*  Chadwirk  and  Sampmti.  of  the  Na^y  :  HarrinKiim 
fnnwWT.  of  New  York  ;  .\siustant  Naval  Cnnstructur  W,  I..  Capps, 
beiiig  Secretary  and  Tn-o^^urvr. 

la  coaaidcntkin  of  the  incm^ing  iniportatiiT  of  our  xhip-lnifld- 
■m  iDtCfvSt»«nd  the  dcvelopnienl  of  the  Nnvy.  the  orKauization  of 
tlik  aucielY  npMi  a  baftia  Aimilnr  to  that  of  civil  enginccn  and 
kindred  prnfciwna.  is  rrtfarded  a»  opixmune  nnti  having  a  x-nluahte 
and  extended  lield  of  inAueitcT'  in  technical  subjects  and  public 
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THE  Hii.iX  COXPAXrS  CATALOOUE. 


THE    BOAN    OOMPANY'S    OATAIiOGHJB. 


We  received,  some  lime  last  month,  a  copy  of  a  rcoeiUly  issued 
ck-scriptiv-c  catalogue  l»y  the  alxjve-natned  coinj>any,  that  deserve*, 
more  than  urdiiiary  notice.  First,  among  a  luiniber  of  features 
that  will  elicit  surprise,  arc  the  engravings.  TUis  couatrj'  has 
bwome  justly  celebnited  for  the  excellence  of  the  wood  engrav- 
ings employed  in  advertisiu);  literature.  Tliis  repufatioii  is  not  new 
and  is  outrun  by  the  fact,  because  the  iiiiprovciucnt  of  Uic  last  five 
years  has  far  exceeded  that  of  nny  like  period  (>efore.  The  present 
collection  of  more  than  three  hundred  plates  of  higli  and  uuiforai 
excellence  wc  l>clicvc  lias  never  liccn  cqunlcd  iti  any  other  coiintr>-, 
and  aside  from  their  value  in  clearly  explaining  the  machinery,  con- 
stitnle  a  wonderful  collection  in  an  artistic  way. 

The  whole  work.  27u  pages,  quarto  size,  with  numerous  folding 
plates,  wasexeculctl  in  Cinciimati.  and  gi\'e«  proof  of  au  excclleitce 
in  typopraphical  art  tiicrc,  that  is  highly  creditable  to  that  cit\', 
\Vc  have  compared  it  with  a  large  nntnhcr  of  similar  works  of  the 
kind  on  lilc  here,  and  miut  concede  that,  tvca  di\-csted,  as  it  is, 
of  all  einliellishment,  there  is  no  other  to  compare  with  it. 

In  respect  to  the  subject  matter,  its  compilation  and  dress  is  a 
credit  to  the  Conijiany.  written  aliiiosl  in  the  impersonal  pro- 
iiown,  and  confined  to  careful  explanation  of  the  machines  and  Ihcir 
function*.  We  cannot  loo  luurh  conunciid  tins  plainness  and  excel- 
lence that  appeals  esi>ecinlly  to  the  higher  class  of  engineering  and 
constructive  skill  of  our  time,  and  is  ccnisonant,  no  doulil  with  the 
character  of  the  implenicuts  here  represented  and  described.  The 
resources  that  have  permi[te<l  the  production  of  such  a  catalogue 
should  1>e  n  matter  of  phdc  to  thoac  who  are  interested  in  American 
skilled  indusir>-. 

A  technical  notice  of  the  machines  illustrated  is,  out  of  the 
queMtioti.  witliiii  liuiils  attainable  here,  is  perhaps  not  calleil  for  in 
this  connection,  the  object  beiug  to  speak,  of  the  character  and 
"make  up*'  of  the  "  mtalogue."  It  has  one  fault,  or  rather  one 
misfortune,  its  extent  and  cost  must  Hmit  the  edition  and  the  num- 
ber of  people  that  can  profit  by  its  use. 
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NOTB8    ON    NEW    AND    PATBNTBD    INVBNTION8.' 

«V].    RtCHAIttM,   tX  CASSIBR'S  MAOAZIXK. 

K«.  I. 


IKTHODUCTOHV. 

It  H  [wopQwd  ill  the  attides  that  will  follow,  to  review  various 
'  iBTartiana,  especiany  those  of  a   mfchnnicnl  tiatttre,  and  such  as 
.  to  hive  a  gvocnU  intcicftt  or  mark  an  advancr  iti  the  art.i  to 
which  they  pertain  . 

It  i*  Bot  prrteiidri)  that  ihc  wicrtion  niiide  will  be  complete,  or 
Ibat  opintonk  cxpn:?»i:il  i-uncirmitiK  tlKin  uill  be  infallible.  The 
most  consummate  and  rersalilc  ktMwtedge  of  the  industrial  art* 
,«DttU  neH  warrant  «nch  a  pn:tenttotis  claim.  l>ut  an  effort  will  be 
to  he  inportial  and  to  speak  without  prejudice,  fear,  m  parti- 
atttf.  Any  cttot  made  in  tindcrsiandin};  the  nature,  .•tcope  and  pur- 
'  of  a  new  invcntinn  will  Iw  cheerfully  corrected  by  0  sii|>iile- 
'wKBIary  notice,  when  cxplanatinn  i<t  nude  nail  fair  i^roands  pre- 
setKed  ftti  Mich  correction. 

It  wa»  at  first  inlendt^l  \n  inclmlo  in  these  notices  the  patents  of 

Corvijtn  timntiic*,  l»ut  the  <ib*er\-ation.i  of  sevwal  years  haw 

tlic  fact  that  there  arc  but  very  few  invetitiooB,  especially 

LtlMaae  of  a   niectianical    kind,  prodnced    nlimad.  thnt  are  not  abo 

falaatrd  to  the  1'niteil  Statra  and  in  luiKlnnd.  if  not  by  tlie  same 

iavrntor,  then  rrprewnled  by  !>iiuilar  ideas  or  oaea,  so  the  plan  of 

rtododim  CooUiiental  patents  has  been  abandoned,  except  in  a  lew 

In  the  great  strujCEk  after  new  mcthoda,  procciMefi  nnd  imple- 
at»  that  clunKteriitcs  oar  day,  and  which  is  a  )>rindpnl  fnctor  In 
nalcria)  pragreas,  there  k  a  cnnttantnileof  the  "  stirvivulof  the 
OppoKt)  to  this  lA  the  daim,  sumctitncs  pat  forward,  that 
\fbc  value  of  a  pgUentcd  invocation  U  not  sn  much  tu  JLs  tninn.sic 
worth  a»  in  the  method  of  presenlinfc  nnd  introducing  it  to  the  world 
flc  lo  a  ourkcL  Both  propooitioaa  arc  in  a  acnac  troc,  but  witli  this 
^naliAcatfoa.  that  "permanent"  siKXcas  always  drix-nds  upon 
harietic  worth,  and  while  a  ftbort  snooM  tnay  be  atuioed  b)-   ■ 

•«^ir)fWhl  I4  tfea  OHOrr  "-i"*— T — r~r 
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i>l.iii>-il>l<  l<ti(  l'iiill\  iii\<-)iliou.  llie  tntiire  i»>  sure  to  relegate  it  to  tbe 
I'li.s  ti  K  l,<iiv-->  11  i>.  (viliiips  iniHCi-csaar)-  to  ar|r«e  this.  Even.- 
.<■!•   >  <i)t-s  iiiiliiiii  wiU  }t('>ivr  It 

\>i.>ilii'i  U'llim' ol  inw  iin("nlu>ii>  th.v.  may  be  mentioned  here 
-.ii.;  .-ih  ttiii  will  1*.  natolu'il  m  tlii-st  n.Mtt^  a*  ciivsely  possble,  is 
,-^-.'  «)i,i.  ,'.>n-.ii».  ii\.- mi.i  .>iv;;;:ivi:  o.iTiuiti.inj- vioiait  tbe  settled 
..-\-'  .'.  .S'liiiii-'ii  I*,  ■"■ii.s-  .V.  >^i!),':i.iinv.  pT.ictirt-  T.''  iJDStrate  vliat 
..  ...,1.,.,,  A'.iT, "i:  vi!,;!v  !,v.  iii;k-:;,ii:  V;.-:!:Cf  Uz-T.  Se£riii|:f-  for  other 
.'■-■  \;s>.  ■■!■.  pii  ivi^v  ;  ,■!,!■;, ",  ■ ;;  ■.■.;.,  I'.ii  M.'x'^  ^ir  :r.  r:itarj'  engines 
i.i-     ■i-',.  "•  .i;\   .»,?•.•    ;;  ■■■i.'*  -^    -!';  i;:n.,    .■•:)iii;ii:rK'i  tlite  by 

."■,     ■■^^•■ -s  n    .^■.v^•^  ,v     r.::.i£r.T^T.\.    nni^i-  n;n:sfcli' a 

,,.1     .■■,\'.  ■■ ,   ;••.    ,\v,^.,  ;>,-:.>    .\   'ki-,':    :;,'.r^    .cr.T'r?  LI  rir"  ibe 
.«    « 1  ■  .   ■■,        :■•'■■  i:^   :.    ■:-;:"■■:       T:k    rrrndiann?  of 

,\    ■  •  -v ,>  ■        \ '     ■■  %v  ■■.>*■,  -     .  -.   ■       ■  "^     '.i—'.'  T  r—^-^er  ::■  "p^- 
-     -  Ns    ■  \      ■-,  -       ■ .  -v  ,  -v:  .-rv^   — li:^  Tr.>=a?e 
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S'itTKS  Off  riUVSNTtONS. 


tbcoalerone.  Tbc  outer  sircve  to  which  t1i«  crcciitric  in  altaciicd 
hu  Qo  movrmrat  endwise,  but  is  driven  by  the  intwr  ottc,  which 
awvt*  on  a  vpin]  k«y  or  («fll)ier  in  llie  >ihaft.  so  that  liutli  tUrei-es 
fvmlvc  toKctlicr  in  m]Kct  to  the  ^haft,  the  iancrr  ouc,  wbcii  drawn 
oat  nr  tn,  movitif;  the  i-cccnlric  1i>  the  nn]{lc  «f  ndvnniv  csrh  way, 
far  ronniriK  right  and  }ctt.  In  the  Swedish  method  the  inner  Kkerc 
piojtctt  beyond  the  oaicr  mic.  the  extension  lieing  firrmcd  into  n 
Imtbcd  mdc  by  cutting  (fiocncs  arotmd  it,  into  which  a  pinion 
meaihet.  ThU  pinion  in  on  a  verticnl  xhnft.  nnd  i.1  opemted  by  the 
pilot  or  ttrrmaM.  Ei'cii  on  steamers  of  imme  mm.  tlK  engines  uv 
trvrrMrd  by  the  pilot  fnint  tlie  ""roof." 

In  the  pn»cnt  cl<c  there  i»  the  mate  tleeve  moving  endwiw  on  a 
^ttrsl  ke>'  Of  feather,  by  moina  of  a  fork  and  collar,  but  the  Kiccve 
pasaes  tbtough  the  main  bearing.  a»  shown  in  the  drawing,  and  is 


--  r  1   t    -- 
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ooonccted  to  a  «teai  extending  throogh  the  crank  i>tn  tu  an  o\'crliung 
ornak  nr  eecentric.  The  armnifeinent  i«  inconious,  also  ik  elaborate. 
It  H  ri'idently  to  tncet  pccolinr  conditions  of  nse  or  appliaition.  and 
will  Tequire  good  fitting. 

CX  the  various  methivU  of  rei.'ersing  the  rotary-  motion  of  steam 
«D|tit)cai  those  it^t  are  m«il  elaborate  have  succeeded  beat :  not 
1i«caa»r  of  elaboration,  but  because  the  eccentrics  can  be  fixed  oa 
tbc  mnk  AhaA  and  a  greater  stability  of  wrirkint;  partii  Aectired. 
Tbc  moat  common  method  is  the  link,  which  for  a  long  time  tield 
alraiMt  complete  sway,  down  to  ten  years  ago,  when  there  came  up 
variotu  tat^mious  modificntions  of  radial  gt^aring.  sueh  a-4  Jo>''s  and 
Manhal's.  that  at  fint  gave  protuiae  of  impnnTd  funclion*i.  tint  the 
ttak  mnvcmmt  in  banl  to  displace. 

Bcmi!c4  the  Swedish  nrvcrMng  gearing  before  dcscriljcd,  theft 
cmoa  In  mind  another  caw  where  a  siKcinl  Biclliod  has  for  some 
leamn  proved  the  "fittest."  the  loose  eccentric  employed  by  Penn 
•if  Looilon.  and  ollierx  for  smalt  paddle  »ttramers  with  ow-ilUting 
a^net  of  the  ovcrhead-bllcfa  typs.     The  handling  of  tbcM*  cnsiius 


which  can  be  seen  oo  the  Thames'  "penny  boats  "  aniuud  London, 
■tenu  tti  Iw  1  marvel  of  convenience.  No  miss  ever  occurs,  intleed 
cuinut  williout  Mriou9  accident.  Tbe  ecccatrio  are  baUoced  loose 
on  tlK-  •'linfl,  and  mi  (nx  tliat  a  light  pressure  on  tlic  cam  rod  will 
throw  tbf  eccentric  either  way  to  the  angle  of  advance. 

Tlii.-rc  is  one  example  ou  Puget  Sound,  where  a  large  portage 
ateamer  in  operated  in  this  inanticT  with  looac  eccentrics,  and  such 
ftarinK  was  once  tried  at  San  Francisco,  but  proved  »  failure  because 
of  "  MickliiK  "  ami  pcmiittiiig:  the  boat  to  ram  tlic  wbarvts. 

The  a<Ivnntngcs,  in  the  pre!«nt  cum;,  of  this  peculiar  metliod  of 
reversing;  He,  no  doubt,  in  its  adaptation  to  engines  to  operate  tUa 
mond  drilling  appamtas  of  which  Mr.  Hultock's  company  are  exten- 
sive mnlceni,  and  tu  the  very  condcniied  forra  of  the  nieclmiii.tin,  and 
lite  fewness  of  the  pnrts  involved.  The«<  considerations,  aiid  otliers 
of  the  kind,  fn-quctilly  form  a  special  measure  of  tlic  merits  of  new 
iltventiontf  that  reiuler  general  criltcisni  ir.applicnl>le. 


ManliMinM,  WHIUiik'  ami  Ittlzrrolh.— K(i|»«>  liriihiir. 


The  WW  of  wound  ropes  for  driving  the  first  mm'ers  in  mills  and 
fnctciricK.  lias  iKcoiiie  well  known,  aud  alter  live  or  six  y-ears  of 
successful  application,  ha.s  achieved  a  pcnuanent  place  among  uaii»- 
mitling  gearing. 

It  conmstH.  us  shown  in  the  dmwing.  in  winding  a  conuooa 
rope  aroutxt  the  driving  and  driven  drums,  r>iid  is  arranged  in 
two  viays  known  as  double  and  single  wind.  In  the  single  wiod 
the  rope  p«.ssca  successively  around  the  two  drums,  each  grwre 
being  ocoupie<l,  then  the  rojH-  is  trained  back  lo  the  point  of  tcgin- 
ning.  and  p.isi«d  nronud  sn  idle  tension  pulley  set  diagonal  tu  tfae 
main  dntnis.  In  the  duuhle  wind  tlie  rope  is  first  placed  in  alternate 
gTXHtvci  ncn)!M  the  face  of  the  drumi*.  and  then,  after  passing  snMiiid 
ait  idle  ptilK-y,  ei>iue4  hack  to  the  licginutng.  and  is  wouad  a^im, 
over  the  same  course  in  the  manner  *liown  in  the  dramog. 

In  thi^  double  wound  »yiSlKm  it  was  found  that  the  mpts  bad  to 
he  "crossed  "  *t  sonx:  paint,  usually  between  the  two  idlcjialleja.-f 
and  /v.  aud  for  a  kmg  lime  thi«  wa5f  understood  to  be  sn 
feature  of  the  double  rope  wind.  Mr.  Itodgc.  the  orgina] 
and  iutrodoccr  of  this  kind  f4  gearing,    when    tufomed 
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■opoconld  tic  wound  williotil  cnxutinfc.  snid  it  wtw  impoasibk.  and 
the  pmbino  U  inlrodttccd  here  partially  with  n  view  of  funiisliinj; 
the  deflled  rc«den  of  iIht  Mn^axitk!  ivitli  a  ihuexIc  prohirm  in\'oIvin|i 
amoe  gfomeiry  not  laid  ilowti  in  the  book?). 
The  ia\'caiora  sny,  lu  tlie  pnteiit  iiiimed : 

"Otir  tn^'cntkia  consists  in  the  cotistruclinn  of  tlic  main  driving 
"  dranu,  or  tlie  dnvitiK  and  driven  ones,  willi  an  odd  inMcnd  uf  an 
"CV«ii  BiunWr  iif  icriKivm,  so  1\k  Htrniicl»  of  1\k  m\te  when  double 
"  woond  will  aba  be  aoeveit  in  numlier,  and  not  crossed  bctnccii  any 
"  tiro  driin»,  (ir  in  any  pari  i>f  Ihe  syslctn," 

TbiA  declaration,  nt  the  be}(iniiinf;  uf  the  specification,  embraces 
Ibc  wtiolc  K>^t  uf  the  invention.  When  the  grou\'c»  or  wrapR  nre  of 
au  et'cu  ntimbef,  tt.  H,  10.  and  so  on,  llie  rupc»  mibt  t<  crawicd  hi 
«nnc  p«rl  »f  the  system,  but  when  the  wraps  are  uneven.  7,  U,  1 1, 
13  and  !w>  na.  there  is  na  croas  of  the  •ttrnnds.  It  seems  a  queer 
problem,  and  was  so  PC[{ardcd  at  the  Patent  Office,  where  a  model 
like  the  pre<ient  drawing  was  sui>plied  Utr  experiment.  This,  we 
BBagine.  wtu  uf  not  much  practical  value,  bnitasc  if  tlic  mjie  ia 
tmee  tcmovcd,  no  oik  but  an  expert  can  put  it  an  again.     It  KCias  a 


dnpfo  msttcr.  hot  is  nnt.  as  we  can  bear  testimony  from   futile 
<UiaipU  of  the  kind  with  the  same  model. 

The  tnrenton  and  tlii-tr  attoniey  ctmid  not  well  runii>h  a  f^vn- 
■uetrical  analysis  of  the  problem,  and  as  their  claim  of  the  crossed 
ropcB  in  the  Dodge  system  had  to  tmI  un  facts  and  examples  not 
«xl«tvnl  in  tltc  I'ali-ni  OiBce,  the  cn^  lieeamc  one  of  Hnnie  celebrity 
tlMtf*  :  and  it  wiu  only  after  a  visit  to  Woshinicton  of  Mr.  Ho^dley, 
a  nMed  expert  in  (his  lope-driting  Kcarinfc,  who  wml  to  cxplaio  the 


XOTKS  ON  INVBWTSOWS. 


metliod,  Ibat  the  Examiner  would  risk  an  allowance  of  tlie  inventors' 
claims. 

Coiislnictnr  A.  W.  Stahl,  tl.  S.  N..  aiitlior  of  a  well-known 
1rea(i»e  on  vviit:-roi>e  gL'aring.  whose  attention  was  called  to  this 
problem,  has  promised  an  analysis  of  the  matter,  which  if  received 
will  Ite  iiilnxlticed  in  lliew  nTticle.t  in  a  future  place,  iinleiis  antici- 
pated by  aome  uiie  else  fiiniishing  a  solution  iit  the  interval. 

Il  should  have  been  remarked,  in  respect  to  the  model  before  men- 
tinned,  that  the  rope  eould  l>c  wound  with  either  even  or  uiie\'eii  wrap.s. 
resulting  m  the  crossed  or  open  strands  accordingly,  and  had  it  not 
been  for  the  difficulty  of  winding  the  rope  or  cord  in  either  manner, 
(he  patent  officers  would,  no  doubt,  have  seen  their  way  to  delitiitc 
action  al  the  beginning.  It  is  one  of  those  curious  things  that  crop 
otit,  as  in  this  ca»e,  by  accident,  and  of  which  the  analysts  is  diffi- 
cult even  nfter  the  fiict  is  fully  demonstrated. 

Transmission  from  first  movers  is  an  old  and  long  debated  prob- 
tetn.  The  best  ^carin^  is  nnqucstionably  tooth  wheels,  but  such  an 
assumplitni  must  include  a  kind  of  wheels  that  are  coiiiniercially.  if 
not  mechanically  impossible.  In  Kngland  where  the  making  of 
such  gcariuE  has  been  more  iJcrfecled  than  anywhere  clac,  there  has 
been  atl;iiiied  all  that  can  lie  expected.  The  change  wheels,  or 
indeed  all  whct-ls  on  high-class  machine  tools,  arc  cast,  and 
be\'cl  gearing  is  made  su  perfectly  that  it  is  a  common  thing  for 
works  on  Ihe  Continent  to  send  to  Kngland  for  wheels  that  will  run 
without  noise,  but  even  with  this  skill  there  is  a  good  deal  of  main 
driving  done  with  ropes,  not  on  the  "wound"  method,  just 
descrilied,  but  oti  the  multiple  system,  lii  this  coniitry  belts,  or 
"  bands."  which  is  a  lietier  name,  are  most  common,  but  some  exam- 
ples of  tooth  gearing  have  l>cen  made  that  have  never  been  excelled. 

One  of  these  wast  in  the  Continental  Hotel,  in  Philadelphia, 
made  by  Messrs,  Bementand  Dougherty  of  that  city,  for  operating 
the  hotel  elevator.  The  cage  was  driven  by  a. screw  nine  inchcivtJiaia- 
Ctcr.  connected  at  the  IwHoni  by  a  pair  of  bevel  wheeLt  about  20  und 
60inclie!»  in  diameter,  having  a  6-inch  face.  These  wbeeU  being  in 
the  well-way  of  the  elevator,  communicating  with  all  the  halls,  the 
lea-st  sound  could  be  heard  all  ov^v  the  building,  so  the  gearing  had 
\o  be  noiseless.  The  wheels  were  made  on  a  kind  of  banter. 
Mr.  Bement  wxs  one  of  the  shareholders,  and  director  in  the  hotel 
company,  and  when  he  proposed,  in  the  lioard.  to  employ  bevel 
wheels  for  the  elevator,  other  direclors.  iwine  of  tlieni  noted  mechan- 
ics, objected  to  tooth  wheels  on  account  of  the  noise.     "  My  wheels 
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do  not  make  tmiw."  uM  Mr.  fiemeni,  ui<t  in  Ibbt  caw  tbey  tlM  not. 

After  bring  "  machined,"  is  our  I^iiglt»1i  fricmls  would  uy,  the 
■hiiiiJi  mrr  "  RToiiiid  togctlK-r  "  Tbo  piiiiuii  wan  hi  two  partji,  or 
nShtt  there  wnc  two  pinumH  Mt  fitteil  togclhcr  as  to  be  sli|ipc<l  and 
txpaadcd.  The  wheels  were  .wt  up  in  tlie  worlts  and  started,  the 
iBClh  fitting  close  and  of  an  odd  number,  ko  they  changed  rrlntively 
one  loolb  st  ctKh  icv'olution.  ICtnen*  mid  uil  were  put  on  tlie  Iretb, 
■ad  tbc  grindhig  mnt  oa  for  day».  \Vhciie\'er  the  tcclli  becumc 
loMr  tbc  {ntiHxi  wax  expanded  or  t^lipivd  to  [>rn<liice  ■  hnn)  tnc«b, 
■ad  tlir  KTUtdiiiK  ftmci-e<lcd.  Mr.  Uctnent's  tnKtnictintis  wen*  that 
wbcBCYcr  earli  tooth  would  cut  a  hole  through  tissue  paptrr  placed 
between  the  whceU  the  grinding  conid  l>e  stopped.  This  was 
■Uaineil.  and  wv  suspect  that  these  were  tbc  unty  pair  of  wheehi  of 
tbdUfcc^Tr  made  tliat  ran  entirely  noiseless,  proilnccd  b>-  means 
that  aiT  not  likely  to  tie  repcjitetl. 

Tbc  ntber  cax  alluded  tn  was  the  lirsl  mttvers  fmtn  tlie  KTenl 
Ctarlias  tai|[inc  Uiat  dm^'c  tbc  nliafttng  in  llie  Centennial  lixptniiion. 
at  T^failadelphta  in  1^71,  and  now  in  ttse  at  the  Pullman  Worts,  near 
Cbicsito.  As  ictnembervd,  Cheae  wheels  were  &  feet  atHl  SO  feet  in 
diiaKtcT.  24  itichcH  face,  engine  cut.  and  ran  without  any  noitic  hut 
a  dnll  ntmblr.  perceptible  only  when  utandin^  very  near  to  them. 
Soch  fearins  is  wry  expeaiive,  liable  to  accident  nnleas  carefiilly 
^■snlrtl.  and  perfaapa  no  better  than  the  plain  Manila  ropes  i-mploj'Vd 
in  tbe  manner  ^Dwn  in  the  dmn-ing.  that  costs  not  more  than  one 
loartb  EA  much  as  toulh  ceariuK. 


if.  S.  Patent  W«.  474, j^6,  Mays.  '*P*- 
K.  Htvoiilrr.—HraHNr*  for  Marlilnorj. 


This  invention,  which  can  lie  beftt  explaim^d  in  the  tentis  of  tbc 
iirmuar.  may  be  one  of  much  imponance  if  It  has  In  any  gmi 
depvc.  or  even  moderate  decree,  the  advantages  claimed.  Its 
futuieit  bnt  explained  in  the  fullowiiig  ijuiitatinti  fruni  the  patent 
qiecifinitifln. 

"Tbe  material  I  employ  is  compnsc^l  of  the  following  in(;refHrntx 
pcefentily  in  atxnjt  the  pTu|Knlion-%  stated  :  {i-liU|>ar.  fifty  pmtt:* ;  nx-k- 
Cfysul.  fifty  paita :  china  clay,  thirty  parts,  and  flux  (preferably 
borax)  tbirty  puta.  These  nateriala  are  well  gmund.  and eombilted 
with  water  in  the  niwal  manner  of  working  pottery  boiKea  or  mate- 
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rials,  and  tlicy  arc  tnatle  by  the  ordiiiar>'  procc^ncs  into  a  compara- 
ti^tly  drj'  clay  or  Iiodv,  or  into  what  is  known  in  the  jxitterj-  trade 
as  '  slip.'  The  material  thus  prepared  is,  when  Ju  the  stale  of  cam- 
paralivcly  dry  clay  or  VxhIv,  tnuldcd  into  the  required  shapes  iry 
iiieiin»  ni  dies  aiicl  pressure,  or  it  mny  be  fimt  thrown  niid  then 
turned  into  form,  or  when  in  tbc  form  of  slip  it  is  molded  intu  llie 
shape  r<?qiiirtd  by  pouritiR  the  same  into  molds,  as  is  well  under- 
stood ill  the  pottery  Iradv.  Steps  and  l>cariiiRS  fonited  of  the  alwv-e 
material  arc  dried  and  tired,  after  whit-h  the  beariiiK-snrfaces.  if  not 
sufficiently  true,  will  t>e  turned,  Vwed,  or  Rronnd  to  the  rttiuircd 
form,  and  then  polished  if  lequiied.  or  as  may  he  necessary.  Steps 
or  bearings  of  the  character  herein  described  will  be  held  in  metallic 
or  other  suitable  siipiHjrls  or  earriers." 

Boring,  cutting  and  poliHliing  substance,  of  j^ramtlar  and,  as  we 
suppose,  sillicious  nature,  is  unusual  at  least,  and  there  is  also  the 
question  of  crushinK  strain. 

Various  kinds  of  material  for  bearings  are  beinjj  invented  in 
rapid  succession.  One  recently  exhibited,  and  the  subject  of  a 
pafxrr  read  before  the  Hritish  Association  at  tlicir  last  nicctinji;,  and 
experimeiiled  upon  with  fa%'orable  re.tidts  by  Prolcssor  ITuwin,  gives 
some  promise  of  success.  The  material  is  called  carboid.  and  is 
composed  of  pulverized  carbon  and  steatite. 

It  is  extremely  probable  some  su1)stancc  may  be  in\'etitcd  to 
K-place  metals  for  the  greater  portion  of  machine  bearings,  but  not 
so  probable  that  such  bcarinjjs  can  be  made  to  operate  successfully 
wittioiil  lutnication  where  there  \»  considerable  pres.ture.  It  is, 
however,  a  more  promising  field  for  invention  just  now  than  a  good 
many  others  that  can  be  named. 

The  Kraphitc  heariug.-*.  nude  at  Philadelphia,  and  the  subject  of 
an  honorable  award  by  the  Franfcbn  Institute,  arc.  perhaps,  the 
nearest  approach  ever  made  to  practical  machine  bearings  not  retiuir- 
ing  Iul>rication.  The  iim:  of  the  material  ban  not,  at  this  time,  lN:eu 
wide  enough  to  determine  tbc  chances  of  survival,  and  in  tliis 
remark  use  must  also  mean  iniKii.se.  Ijecanse  that  is  often  a  greater 
impediment  than  the  pniperlies  of  the  thing  dealt  with. 

Aside  ftom  dry  bearings,  which  have  not  yet  achieved  a  place 
of  much  imiKjrtance,  the  principal  impediment  seems  to  be  that 
nothing  but  metals  will  resist  the  solvent  action  of  oils,  and  to 
undertake  the  inlrodiiction  of  any  new  luliricant  would  be  llie  labor 
of  a  lifetime. 


SOTBS  OX  /.VCK.VrWA.S. 
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J.  n.  lIHJowiui.— I'nnp  Kr«ilaU«ii. 
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Thu  patent  reUte«  to  a  tnodificaticia  of  pumping  apparetns.  in 
which  an  escmpe,  or  rrlicf  valvt,  opcrateil  hv  n  cviilririiKnl  Kovernor 
G.  H  placed  on  the  ilncbarKc  chamlicr,  or  in  cotiiicdiaii  with  it.  so 
^llMigwl  th«l  w)»cn  the  piunp  to  started  the  w*lrr  is  tncrrlv  drcu< 
Uted  until  the  pump  attaitu  its  iwinivtl  f(iyt:(1.  when  tlif  evnpc  vslvr 
win  rlone,  aad  Ibe  di*chaigc  nttain-^t  the  witrkinK  head  will  lir};in. 

Thi«,  of  ctmne,  takes  pl;i<.'v  grndually  as  the  rdief  or  escape 
valve  doacs,  so  the  load  or  resistance  to  the  pump  i<^  asstimol  Ki-aKhi- 
•ny  a«tbeipeed  iocTessea.  The  main  voK-e  chumlwr  uf  the  pump 
la  dlvUcd  bccimotatly  by  a  diaphnignt.  and  there  are  ivro  sctn  oT 
di«char|tv  valx***,  no  thai  when  the  pump  i»  at  rest,  or  niriiung  nt  \ts» 
than  ita  ddtbuI  apcrd.  the  upper  '«t  of  vnlvca  act  ax  a  check  against 
tte  icdm  of  water  by  the  dtncliarge  pipe  tn-  The  other  or  lower 
vet  of  vahrcs  being  then  in  connection  with  the  vaU-c  u.  and  retnm 

TUa  atranxvoMsit  is  (.rnoinly  one  o^  value  wbcrr  o  pump 
Wqiiliw  &e<)Uetit  «top|>ing  bikI  starling.  es|teciaUr  wlicii  vrorlcing 
mf^iaaA  a  ht|{h  head  or  pimsnre.  or  when  driven  b>-  nn  electric 
motor.  Tb«  added  aitachmeniA  arv  inexpensive  aiKl  Minple.  even 
when  a  ccntrifa|[al  gowmor  is  mcludcd.  The  same  nsult  could,  of 
omne.  be  attniiwd  ia  a  less  perfect  manner  by  ■  passMM-er  valve  on 
the  diicbarKc  pipe  to  be  operated  by  band.  This  tbc  invcator 
deactifaca  in  hi»  ■pediicatton . 

Tlw  invcntiQD  nuKht  be  dewri^icd  aa  an  automatic  iwnvovrr 
valve,  or  apparattu,  aa  diitin^ishnl  inini  one  operated  by  hand. 


42 


SOTKS  ON  rxrEflTJONS. 


with  also  tlie  diflereacc  of  providiug  a  cliirck  in  Ui«  pump  itseir. 
The  functiotiit  differ  in  respect  to  the  present  a[>)>AratiiK  heing  n  reg- 
ulator to  dcterniiiw?  spewl  IjcIow  a  point  when;  the  cwapc  or  pasS' 
over  valve  is  closed,  or  50  long  as  it  is  iu  any  degree  open.  The 
scheme  is  new  Ui  so  far  as  any  Tcfcrences  at  hand  will  show,  and  cer- 
tainly is  one  of  much  merit  in  many  cases  where,  as  before  said,  a 
pump  hu.s  to  tn:  frequently  nlarled  against  a  considerable  head.  It 
would  operate  well  in  tlic  c;isc  of  centrtftigal  pumps  working  under 
pressure  such  ns  is  common  in  the  irriRaling  wells  of  California. 

The  invention  also  serves  to  rennud  us  of  how  much  may  yet  be 
learned  respecting  the  movements  of  fluids,  and  that  pumping  is  by 
no  mesins  the  completed  art  thai  is  commonly  supposed. 


£/.  S.  Paiettt  No.  4-^4.397.  May  j.  1897. 

(>irl  HolDnan,  l*rn!nlat  Ii«tiii>bj.— Rock  Drllllns. 

Ma.  4TA.tn> 
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It  has  been  a  ^rood  many  times  pointed  out  that  the  hardest  sub- 
stances could  be  pulverized  by  rolling  abrasion,  and  that,  licyoud  a 
certain  limit  of  pressure,  a  roller  bearing  was  not  only  inipriu-li cable 
bnt  the  best  means  possible  of  abrading  or  wearing  away  the  sur- 
faces in  coutacl :  also  that  this  method  is  extensively  applied  in  cut- 
ting bard  material,  such  as  glass  and  granite. 

By  examining  the  drawing  above  our  readers  will  conclude  it  i« 
a  roller-hearing  foot  step  for  a  vertical  shaft,  but  on  tlie  contrary  it  is 
a  drill  fi.r  boring  in  rock.  The  drawing  is  one  figure  from  the 
patent  of  Mr.  Hoffman,  who,  instead  of  avoiding  friction,  proposes 
to  create  abrasive  action  of  a  very  pronounced  kind. 


snrtis  vs  /.vKA.vr/o^s. 
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The  dttrtter  oluiled  plofi  in  Ibc  end  of  tlw  core  barrtl  »  maipw- 
tiaui  mdml.  «mpli)>'cil  to  prc\-cnl  tlK  bulls  froni  rulUn^  out  wlicti  the 
wmgB  n  liftnl.  othemriw  tlie  whnlc  drawing  ia  plniti.  and  the 
•rbcnc  i»  b)-  ao  mniBx  «  cbimerical  one.  I'ltdcr  heavy  pnrssurv.  and 
when  tbc  detritus  can  escape  as  East  as  loosened,  the  abrading  action 
of  the  ImIU  would  W  rapid,  and  th«  borr  of  the  hole  smooth  nnd 
oaUucm.  It  u  uut  likely,  but  \»  pu!>aible.  that  under  certain  cuudl- 
tiaos  TOch  an  tmplcuwiil  would  make  as  ntiich  pm^^nsA  as  diamonds 
wbea  no  eon  is  muovcd. 

Wc  uv  not,  bowevrr,  diwuMtnx  the  meritit  of  the  invention  *o 
^ncb  as  CKplaiutng  mlling  abrasion  and  the  limitations  of  roller 
IwariDKS.  as  exemplified  in  thix  case.  The  snlijcct  of  rolttng  abra- 
<iaa  is  a  wide  one.  and,  in  the  present  slate  of  the  arts,  a  novel  one, 
b>rtB|  DO  ippUcatiini  of  iuiportance  excci>t  under  the  Tilfthninn 
■yaten.  whieli  will  come  up  in  a  future  place  In  thexc  iiottx. 


C  J.  AllluM.-St«aa  TnrblnMt. 


Tbe  Meant  turbine.  «tr  impntsc  engine,  is,  n»  d<iubl.  in  fntnn-  In 
wa  p(KT  amonic  operative  machines  of  wide  us«.  It  isonly  four 
jrcan  since  tbc  PnrMn's  engine  was  preacnlcd  commercially  as  a 
■atrnfactOTe,  and  coinpreliended  in  its  tbennal  or  djnantic  ospcctK 
sU  that  vw  can  hope  to  learn  of  steam  impulse  an  a  means  of  |)ower, 
hat  then,  tike  comraon  «tenra  engines,  the  method  is  dcstiued  to  tEO 
throQgh  a  period  of  uirehanical  evolution,  ami,  no  doubt,  a  wide 
oae.  before  it  tianines  what  we  call  a  slnndard  type.  Such  a  mnlt 
ia  to  be  predicted,  bceaitse  the  point  where  succcssi%T  expansions 
must  give  way  in  fa^'or  of  simplicity,  and  the  avoidance  of  detail 
BRBit  be  aaevrtaiocd  by  expehmenL,  and  aI«o  by  cotnmervjat  consider 
■tHMB  that  are  still  slovrer  in  declaring  tbcmKlvts.  Mr.  I*anMni!i 
cnotitiiml  to  rwluce  tite  niirabcr  of  expaiiston^,  which  means  also 
the  ausiber  of  wIteeU.  io  ht^  construction,  until  only  a  third  of  the 
angtoal  ntunber  remained. 

The  t)ow  engine,  invented  in  thi.s  conntry,  which  has  but  one 
and  ptin-idcs  for  espunHons  and  reversal  of  the  curmt  by 
praoecfUtqj  praft"^**'y  it^>ox  the  I'enter  toward  tbc  periphery  of  the 
wheda,  and  baa  thus  hit  u[k>ii  a  baac  principle,  ao  to  call  it.  that 
i^pill,  no  daoU,  be  a  rhNrnctcritlic  uf  the  fiiiAl  wliccl.  whatever  utlter 
it  may  have  dtfrcring  Innn  practice  nt  this  time. 
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Then,  too,  \\c  must  have  the  marvelous  inventor  who  produces 
■«  horse  iwwcr  with  half  the  fuel  aiitl  half  the  steam,  perhaps  the 
inventor  who  nses  the  stcftni  over  mid  over  n^ain,  iind  the  one  who 
by  gearing  "  rioublcs  the  power."  All  these,  and  more,  must  come 
before  we  Iiavc  steam  impulse  wheels  in  any  settled  form.  Still  we 
hxve,  ill  thi.>i  clay,  the  ]£iiidaiice  of  .scientific  men  who  will  supply  the 
physical  data  attending  oti  the  use  of  attenuated  or  nearly  impon- 

He.4Ta.«BT 
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dcrablc  fluids,  and  the  reqiiireil  functions  of  incchaiitcal  apparatus 
(o  best  utilir.e  their  expansive  inipnise  forr*. 

KefwrinK  now  to  the  motor  or  engine  of  Mr.  Altham.  shown  in 
the  two  sectional  vie^vs  Figures  1  and  2,  it  will  be  seen  that  the 
wheel  consist*  of  two  ^mrts  revolving  in  oppiwitc  directions  at  an 
equal  axial  rate,  both  gearing  into  one  bevel  wheel  at  its  oppoitite 
sides.  The  steam  duds  arc  curved  and  re\-crsed  in  each  wheel, 
passing;  Ironi  one  to  the  other  altemiitvly,  but  retaining  its  original 
volume.     Ill  this  latter  respect  the  inventor  iguoren  what  )N>th  the 
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ftnom  tad  Dow  engines  employ  as  a  tcadlnj;  fe«tnre.  the  expansion 
•«tf  TulniDe  and  Ibc  arra  nf  (liK-t». 

Tbrit  i»  sIm)  \iw  rcntaic  of  ll»e  "«tB«im  joint.'*"  or  filslfctween 
the  OKM-lnic  {larU,  IcinR  in  the  plnne  of  the  axis  the  «dme  ax  in  the 
tttam  caciae,  afid  diflctinj:  from  Parsons  in  wbich  the  runninK  joints 
Mr  nulial.  Tlien:-  is  prol>al)ility  tlmt  then-  will  be  more  tlilTiculty  in 
mainlwninii  clo<z  joints  in  the  Dow  and  Altham  metbudH.  sind  on 
DO  doubt,  tnusl  ilcpcnd,  tu  s  greiit  extent,  the  eflk-iriiry  of 
tsBcli  engine*.  becAUM  with  a  AiiiJ  m*  ni<it>ilc  an  uteam.  altiKmt  with* 
«at  viaconty,  Ihe  smnllfst  aperture  will  iwrmit  grriotis  leaking. 

It  K  pctbaits,  t<in  soon  to  predict,  or  write  llpcm.  the  possibilities 

[  and  limilation.1  of  .si«nm  inipntMr  engine*,    but,  ai  Pn>i'essor  Tj  ndol 

said  of  Auatlier  matter,  "there  is  hope  and  proniis* "  of  a  wide 

[and  iinportaat  field  for  thnn,  and  coitcetltnK  the  ramoniy  nf  rt-sults 

Jily  elalmttl  in  tale  i-xperinirni.v  wr  an  far  ttcyund  tlie  piiiut  t*f 

[aooAns  at  this  novel  inventioii.  resuscitated  from  the  Hero  cnRinc 

the  Gnvk  mtc. 

Wr  have,  a»  a  beRinnint!  of  this  rrnattsaHfcoi  intpulse  etigincs, 
tW  warrant  of  hinh  iikill  and  consummate  knowledge  of  the  physical 
taadtbennai  lam  involved  in  the  InborKof  the  Hon.  C.  A.  Parwtis. 
who  ha«  nry  carefully  ant!  pcriii^tcntly  been  expennicnitnf;  and  ctjn- 
■Inx^iRK  impuW  ctiKtncs  Jor  (ivcyc)i»iu»t.  mid  hns  <u>  far  sucn.-e<lcd 
a«  to  foand  a  prrnianeiit  luamtrnctuie.  and  to  «^npp)>'  electric  Kciicra- 
rtora,  tho*'  driven,  for  a  nnntbcr  of  steamers,  amon);  thcnt  one  or 
of  the  Inman  aad  Intcrvalioiial  line,  between  New  Votk  and 
i-Lkvrpoul. 

I>e  Laral.  in  Swnlca.  too,  has  broafcbt  these  diuiotb  to  a  point  of 

l^ccofxxny   and  Mticcrs&  that  \*.  cotnmnndinK  much   attention  in  thai 

itry  smnog  a  <Aas*  of  enginreni  thai  are  careiiil  ax  well  an  crili- 

llcnv  dc  Ltival  has  the  adii'antaiic  of  a  suitable  and  aniquc 

Fa|P(iltCBiioa  to  bih  ccntrifujjal  cream  separators,  one  of  the  few  nppU- 

tcqairing  s  i>|Kcd  *ucb  as  the  whicily  of  sleam  jets  must 

iamlvx-     Aammiox  the  vckKitv  of  tiuue  to  l>c  4}<.iHHr  feet  per  min- 

vtr.  (or  pnawnDt  of  80  to  )0(t  ptiuofU  per  tnrh,  ami  the  vclucjty  of 

Ihc  wheels  to  he  one  half  thts  mticb.  it  calls  ftvr  a  spe«l  of  R.OtlO 

iwolatNm^  per  rainntc  for  wlicels  13  inches  diameter,  which  doc* 

sot,  bciwvx'er,   exceed  (he  temtile  Klreii|;th  nf  the  (test  mnterini,   aiid 

[^laefr  aol  Ka  beyond  where  very  careful   bearin)^  can  be  maintained 

'imilrr  li|(bt  prr^ure.     Structunl  diRinitlies  must,   however,  for  a 

lime  renatii  an  tmpeiliiiK-ni  la  eii(;inca  driven  in  thiit  manner. 
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V.  S.  I'atent  No.  473.725,   April  26,  tStfS. 
E.  11.  BiHilll.-  Sinuv^  (ir  Orr  Crunliitiic  MHrliinf-. 

This  invculioii,  by  Mr.  Edgar  Booth,  or  San  Fraiiciso.  js  ihe 
first  considcrahlc  dtparuire  for  r  long  time  in  the  class  of  macliines 
to  which  it  belongs,  iiitroditciiiy.  as  il  dues,  sonii'lliin};  in  the  way  of 
functions,  and  a  great  deal  in  wliat  may  be  called  tlK-  uperaling  con- 
ditions. 

The    machines   lielung    to   the  rceiprocaiitiKJaw  kind,   and   are 

dual  in  so  far  as  the  jaws,  tnil  sin);lf  in  all  other  rcspetts.  and 

for  the  extent  of  change  from  common  practice  have  but  few  added 
parts. 


No.  4rs,rM 


h, 


C:_ 


^ 


,a--'J 


tfa) 


-X  r 


'W^ 


The  following  from  Mr.  Booth's  patent  specification  sets  forth 
in  a  hiicf  ninim^r  the  nnture  of  tiis  iiiveution  : 

•  *  *  '■  My  invention  is  to  attain  ncarly-c^utinuotut  action  of 
the  machine  by  reason  of  the  .-illernalitiK  motion  of  tlic  twn  jaw», 
and  IhuK  uvr)id  in  w  grviit  degree  the  strains  such  machines  :ire  sub- 
jected to  when  tlicir  work  is  done  during  one  half  only  of  each  revo 
Itttion  of  thij  driving  shaft,  also  the  Hne(|iial  wear  on  the  principal 
working  parts  cniii^-tl  iheri^by.  and  thus  tiic  slrains  in  my  improved 
machines  for  a  given  work  being  approximately  only  one  lialf  as 
much  at  any  instant  of  time  as  whi-n  such  machines  arc  single-act- 
ing, or  have  only  one  recipr<x:ating  jaw." 

As  will  be  seen  in  the  drawing  there  are  two  separate  jaws, 
actuated  by  the  same  meclianism,   the  material  to  be  crushed  being 
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actal  on  lijr  the  ja«»  ancceaslvely.  both  being  adjuMsblc  »  the  work 
mmf,  am  aearly  •»  pOMtblc,  be  divhlcd  between  tlic  two  jnws  and 
mho  tictwrcn  llw  linlf  rcr\-oliiliotu  of  the  eccentric  tiiiaiX,  la  tbii 
itii—TT  tbc  weight  of  the  fly  whcelit  can  tie  rc<laccil  to  odc  half  as 
Bocb,  ID  ilao  variotts  otber  pruponions  [cqutred  in  niachine*)  that 
■et  only  oner  to  each  revolution  of  lite  rmitn  shaft. 

KeapnxatiiiK  cruaJiiiiK  miic)utie!i  seem  atitnnaloiu  in  Ihetr  capa- 
ct^.  At  fint  thuugbt  (Uic  nuulil  sup^jonr  that  Cornt»h  roUent  would 
emah  Mooc  or  an  «t  a  rute  as  rapk)  as  tb«ir  cireuniftTcntial  velocity 
•xcccd*  the  tnoveoteitt  of  the  jaws  of  a  reciprocntjttg  mathine. 
or  aa  the  atua  of  ibe  nio\-euh:nt  in  the  two  ctaes,  Tht5  ift  indeed 
a  CMwnoa  opinion  in  the  matter,  but  is  far  from  coiTcct  in 
thmy  as  It  is  in  roultn.  The  n;lult\*e  cnishiuit  ur  u-orktug  n]t>ii*c- 
Bcnt  In  Ibe  two  caaca  la  vastly  in  fav'or  of  the  rullers  if  \tc  consider 
only  Ibe  peripheral  i,-elncity.  ImiI  the  "  working  "  foces  of  the  rollers, 
and  the  only  portion  of  their  •lurfaoe  producing  nny  effect,  in  frora 
tbcir  centcT  np  to  a  (Ktini  where  the  iiiiiicrinl  will  ftlide  back.  This 
a  only  a  uatrxtw  atrip  of  the  face,  not  more  than  an  eit;hth  of  tlie 
petinctef,  andev'cn  tbi»»iu.<t  Iw  computed  by  its  anguLir  approach 
wialt^  of  cirvmnficrmtlal  movemetit.  in  other  words,  the  cirective 
laovement  i»  in  ibe  approach  of  the  faces  of  the  mllcrs  tnwnr<l  ench 
other.  For  this  reaaoa  we  6iid  that  reciprocating  machines  are  ino«t 
ymm'T  and  MKceasfnl.  altlKtugh,  of  iate  yeart  a  good  deal  has  been 
Igaiaed  io  rotan-'cntshing  machine  by  internal  rolling,  it  may  Ix 
caUcd.  That  is  !>>'  mean^  of  a  roller  ur  "muUcr"  iict  eccentrically 
within  a  iihell  or  cylttider.  The  Ciatcs  crtuhiug  machine  is  on 
caampk  of  this  claaa. 

I/.  S,  Pmteut  AV.  975.»V^.  •Wy  /.  189^. 
Chaaiberlalu*—  l*HBi|m. 


Thb  im'ention  is  an  iucenious  mrxligcation  of  pumping  appa- 
nins,  wofthy  of  atudy,  if  for  nutbiitg  else,  to  show  the  injsMbil- 
hica,  or  want  of  Unitation,  in  hydraulic  apparatus.  The  student  in 
nT^t**"'*"^  and  physics  wis  not  u.^ually  with  an  imprciSKion  that  the 
moraDent  of  Quids,  and  tbcir  reactioos,  is  but  a  simple  l>ranch 
MMoai  many  otbcra.  and  that  a  few  iheoreinK  co\-er  the  field,  but 
aa  be  fnci  on  be  meets  a  world  of  ntechatiical  cotitrivance<i  and  end- 
lent  phetKNDcna  that  will  rauac  UcApalr. 

Mi.  Jama  R.  Maxwell,  of  Cinciunati,  Ohio,  one  of  our  most 
CBiocnt  hydnnlic  eaginecrs,  who.  after  vain  attenipK  to  deal  with 


« 
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elwrtrical  science  twenty-five  years  before  its  lime,  went  into 
ti  yd  mil  lies,  as  wc  would  say,  with  an  iinprcssiun  that  he  would,  in 
the  future  have  something  tnii^ible  ami  ea-ty  to  deal  with. 

It  was  about  the  lime  that  Mr.  GeorKe  SliJekls.  of  Cincinnati. 
Ohio,  had  coustniclcd  the  great  Contisb  bull  pumping  cngiHe,  in 
the  water  works  there,  the  hirgenl  example  in  this  cntmtry  at  the 
time.  This  eiiKine  caused  much  Irouhle.  The  steam  valves  persist- 
ently refused  to  pcrfonii  their  fiinctioiis  when  moved  by  tappets, 
and  Mr.  Shields  had  to  add  «H  auxiliary  steam  c>diiider  to  move 
Iheni.  The  pump  valves  showed  slnms  desire  to  "  knock  their 
brains  oat,"  as  Mr.  Maxwell  called  it.  The  rising  mains  and  air 
vetsel.s  would  .sjiUi  oik-h  in  a  mysterious  way,  and  there  was  a  dispo- 
sition to  chaos  all  aiuiiiid. 


!.C, 
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Mr.  Shields  died  during  the  difficulty,  and  Mr.  Maxwell  was 
called  in  as  consultiTig  engineer  to  the  water  works.  Theii  began  a 
kind  of  evolution.  The  new  htisiiit-ss  that  was  lo  have  gone  on  in 
quictnetss  and  c<imfort  look  on  a  garb  of  complexity  that  exceeded 
even  electric  phenomena.  Mr.  Maxwell,  al'ier  souic  ver>-  hard  study, 
proceeded  to  put  in  double-heat  valves,  each  about  the  size  of  a  driv- 
ing bell ; overhauled,  reconslmcted.  and  finally  set  the  great  "  bull" 
engine  at  work,  so  it  has  gone  oh  in  an  orderly  way  fut  twenty  years 
or  more. 

Thi.H  divergence  is  to  Kay  that  among  the  arts  that  perplex  and 
bottit:r  luuiikiiid  hydraulics  Iia»  a  first  place.  The  ram  of  Mont^ol- 
lier.  for  one  example,  lias  been  a  sad  destroyer  of  human  oonceiU 
It  operates  when  not  expected  to,  and  refuses  when  every  condition 
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b  ■uppmwl  tD  be  £avonbl«.  Its  "regnrt^tation  "  i»  a  myittry,  or 
•L  least  \uk%  new  ticcn  aaal)'«»]  in  a  rntiuiul  wny.  Efficicucy  b  a 
mjrtlucBl  quantlt)'.  ami  to  "cap  ull  "  Mr.  P«arsall,  of  I.,oiifloa,  sotne 
yon  ago.  cltminitnl  the  "ram"  elemenl  from  tbcw  mnchinen, 
ckaiiic  tbc  viilm  Kradiuilly.  wtlhoiit  shock,  oml  altogrthcr  indr- 
{Modait   of  Xhr  driving  water. 

We  ougbt  go  nn  to  mention  "water  ruiti."  the  alinonnfll  dia- 
gianu  (bund  In  Ricdifrr's  indimUur  X'eniuhc  aa$  Pumfi^-n,  and 
inAcrd  in  atl  |iunips;  tlic  prulilcni  of  forces  in  turbine  water  wliei-lft, 
with  mncli  mon.  bni  it  i.«  imnecewary.  Any  one  nltcmptiug  to 
dcaJ  with  tbc  mnvcntnil  of  flaid.t  as  it  occun  in  the  practiral  arts 
win  find  tliemselves  confronted  at  o-erj-  turn  with  tlic  unexpected. 

Ketaming  In  Mr.  Chamlx-rlaJn'N  pUmp,  it  deiwrvtrM  at  least  the 
disiincliuu  of  divciKeDcir  fruni  |iractkx.  FiK.  1  t.>i  a  lonttittidinal 
atttaaa.  and  Fig.  3  a  i>crs{*cctive  view  of  tlie  inQving  j>art!>.  The 
ptUDp  lutrrel  i*  optn  nt  each  etwl  with  a  dtM-hnrge  pipe  .4  at  the  bot- 
tom, and  an  inlet  piiw  ft  n1  the  top.  sitiinted  in  tbc  middle  4)f  the 
QrUader,  or  betn'ecu  tlic  wi^ktug  pi&tons  C  C.  Between  these  pis- 
loos,  and  nlitling  frwly  on  tlir  |>i*ton  roal.  is  another  piston  or  dia- 
plmtgin  P.  ha\iui;  ex'endiug  platcx  at  each  Mdc  to  o\'erlap.  cover 
and  unefrvcr,  tbc  ports  around  tlic  cciitial  part  :y(  the  c^-Uudcr,  and 
connectinic  with  the  pipc^  .-/  and  fl.  Tliin  is  ^uiTicicnt  cxplana- 
tioa  from  which  to  Kcnk  out  (he  pmblcm  of  operation.  At  lenst  if< 
•o  for  anyuae  aciiuainte<i  with  pinnps.  The  system,  as  shown 
bene,  b  far  double  action,  but  it  i»  applicable  to  the  sinifle-acting 
kindaswea 

As  moct  of  lilts  chapter  is  digrcKiion,  anutlicr  one  will  be  made  to 
-jpoitit  out  an  "onomaLi."  The  stmlcnt  in  hydiuultnts  taught  to  com* 
the  dbcharge  of  xinjile-nctinii  pumps  either  by  set  nilcH,  Mich 
w  "divide  tbe  square  uf  the  diameter  by  35.  and  multiply  by  feet  of 
attoke  ODC  way,  or  by  computing  displacement  and  multiplying  re\'o- 
Inboaji  at  half  ttrokta."  Thtit  seemn  simple  enough,  and  iii  theoret- 
kally  tmc.  bat  Is  not  trulli.  nor  near  the  truth,  uulcas  tbc  length 
■ad  diamctrr  of  taetioa  ami  ditichargc  pipe*  are  taken  into  acci>unt, 
and  alao  tbe  rate  of  mowtncnt.  I'nder  certain  coiiditioi».  and  these 
vcrir  conitiKin  oncti.  the  water  if  itKaiarcd  will  show  iinantity  far 
ic>ood  the  eompotril  nsult,  bvcnuse  the  flow  wilt  be  couHnnous,  or 
■Cttrly  *a,  tbe  pump  piston  acting  ns  an  "accelerating"  agent  to, 
Biainuin  the  flow,  the  same  as  the  oars  of  a  boatman  act  in  respect 
til  «  boat'M  mowinraL  thn»ugh  (Ik-  water. 
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U.  S.  Platmf  No,  47^,^1.  June  gS,  1S9/. 
J.  M.  AnderiMin  —  Eii^lue. 


This  in^Ttition  has  for  its  object,  where  triple  engines  are 
employed  al  sea,  the  conversion  of  the  low  pressure  or  largecylintler 
to  a  water  jiump  to  be  driveu  by  the  other  two  o-lindcrs.  so  as  to 
employ  the  propelling  power  to  clear  a  ship  of  water  in  case  of  such 
requirement. 

To  do  this  the  large  cylinder  is  provided  with  a  set  of  water 
valves,  for  single  action,  one  leg  of  the  main  frame  being  converted 
to  II  suction  pipe  with  .1  bilge  inlet  lo  the  ninin  frmne  beiientli  where 
the  leg  is  bolted  down.  No  drawings  arc  required  to  explain  the 
invention,  which  if  it  has  any  practical  value,  could  he  carried  ont 
in  various  ways.  Il  seems,  however,  lo  lie  a  mere  ■'  idea,"  and  to 
have  uo  value  compared  with  the  employment  of  an  ejector  appa- 
ratus fed  from  the  ixiilers  direct. 

The  question  of  eflicieiicy  does  not  piny  much  of  n  part  in  such 
emergencies  as  demand  added  pumping  capacity,  besides  apparatus 
of  the  kind  for  pumping  .salt  bilge  water  could  not  be  relied  tipon 
when  used  only  at  long  and  imeerlain  intervals. 

The  main  purpose  of  mentioning  this  invention  is  to  suggest 
that,  in  all  such  case.i.  the  fascination  of  an  ""ideH"  must  be 
guarded  against,  and  tUe  invention,  whatever  it  ia,  should  be  k:1  up 
as  an  equation  or  an  account,  with  all  objections  on  one  side  and  all 
advantnges  on  the  other  .side.  If  this  is  done,  and  the  footings  com- 
pared, the  chances  of  survival  will  appear.  It,  of  course,  requires 
consuniatc  knowledge  of  an  art.  and  all  that  is  corelative  thereto,  in 
order  to  arrive  at  the  ^-arious  quantites  to  be  entered  in  stich  an 
account,  but  the  fact  is  that  useful  inventions  generally  emanate 
from  people  with  such  quali 6catious. 


lirUish  Patent,  No.  lo.gaj  —  1S91. 
T^ler  and  de  Yeslan.— DrUtlag  Square  Holes. 


This  is  at  least  the  second  patent  granted  in  England  for 
machiues  to  ' '  drill  square  holes ' '  iu  metal,  and  a  company  has  been 
fonued  to  operate  with  the  invention  described  in  the  first  patenL 
The  idea,  lo  so  call  it,  is  novel,  and  the  m.ichines  are  ingenious,  but 
one  i^  puzzled  to  know  what  square  holes  utt  for  in  machine  fitting. 


Ib  a  tolmbly  lon^  rxjicrictici- ill  tli.i;  Lunl  ui  ii^ilii  I:  ,  <<•'.<  iirif; 
a  gntit  xikriety  of  work,  stiunir  holes  vftn  mA  ni«l  with,  at  least 
not  lo  any  exttnl  wamuiling  the  employment  of  a  iipectal  machine 
to  make  tbcm.  Obloog  holes  were  more  ccimmun,  bitl  rwn  xhvtc 
•re  nixdly  of  a  kind  thai  could  not  be  drilled  or  cut  with  a  tool 
RK-ti  u  l»  dc3CTibcU  in  the  pntmLs.  In  connecting  roils  with  strap 
joints  md  mortiwis  which  make  u])  the  i^iealcr  pan  of  rectangular 
hido  in  cotniDon  pmcticr.  we  intnipne  that  a  cotlerinft  machine  with 
ihanlu  or  sletns  u  large  an  the  hole  will  admit,  are  aa  nearly  perfect 
•a  aajr  implcinent  that  can  be  invirntwl  for  cold  processes. 

There  »u»t  be  in  slunk-jcuided  cuttiuft  tools  a  want  of  precision, 
or  a  dlAcnlty  in  adja»tmcnt,  which  is  much  the  same  thing.  Iieoce 
in  oHMt  caaea,  where  wiaanr  or  rcctun(;ul»T  holco  are  requincili 
"drifta"  are  preferable.  These  make  exact  work,  and  when 
"palled."  in  Mead  of  "pushed."  can  be  employed  of  Lirge  siie.  At 
tbe  Enfctd  Arvcnal,  in  Ivngtand,  drifts  alK>ut  une  by  three  inches, 
aad  two  ieet  or  tuoire  in  length,  were  employed  twenty  years  ago  in 
fiatablng  the  breech  frame  of  rifles.  The  toul*  were  submerged 
in  ao*)'  and  water  when  drawn  ihnxugh. 

For  rxterior  work  where  the  size  of  iitetiM  or  Hlmtik»  for  toob  in 
■cK  limiled  these  iiqiiare-drilling  machines  may  ha\'e  uaeftil  fuoc- 
tixms,  bat  when  we  considt,-r  thnt  t1ii»  class  of  work  is  very  limited 
in  qaaotit}'  il  we  do  not  include  nerew  untA.  and  e\-en  the^e  do  not 
mittlre  fimahing  uu  tfae  <jdes.  except  in  few  cases.  Well-made, 
cx)ld<prvHcd  nabt,  finished  on  the  cnd-s  only  and  cose  haideiicd  all 
a«er,  are  good  enough  for  nearly  all  pnrpiMCH  where  planetl  nuta  are 
employed,  bat.  this  amde.  no  sqnare-drillitiK  machine  can  compare 
with  a  good  nut-planiag  or  millins  mnchinc  for  fiuLshing  screw  nuts. 

In  working  nt>o<l,  mnchtuea  to  make  ixjuatt;  hole*  are  ewcnlial, 
becAvae  the  ruling  forth  iit  rectangular.  In  metal  work  the  ruling 
liarai  tt  cyltiidncnl,  and  m-arly  all  holes  arr  routiiL  WeareMiungly 
ineltned  to  llie  opinion  that  these  aqnare-drilling  mnchloe*  for  metal 
nv  not  nearly  «o  important  u  at  fint  appears,  or  as  tbe  future  will 
proves 
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IT.  8.   BRKBCH  -  LOAOINO  RrFLBD  MORTARS 

■t'lLHEKft'    IRiW    roi-XIiRY,    rKO^'lPK.Wr,  tt.      I. 


Tbc  nukcra  haw  Ktipplicd  the  drawtnK^  mi  the  opposite  page, 
kho  (be  well  ft-rittcn  expUimUir>-  text  )i«Tvwith.  FiKtitv  1  is  ■ 
loDcitodinal  wrtinii  thmueh  a  cniiiplctril  gun.  Fikutc  2  a  dingran) 
sbmring  the  Malic  utrain.*  due  to  rntnpression,  and  I'ijgune  3  the 
drtaiU  vH  the  breech  nuchautsm. 

■'In  IKM  the  I'liited  SUntes  Onvpninieiit  dccklwl  to  :id<»iit  lor 
ooBkt  drtmiie  «hat  .irr  iiQicially  urmrd  '  l^-imh  hrcech-Umding 
riflrd  monars.'  S<rvciilvihn;c  oV  Ihrw:  t-U"*  Imve  l>«ii  oiden-d  at 
•  tout  cwt  d(  abont  ^H».0(Hi  dollais.  The  ca-st-iroii  bwlk-s  for  fifty 
of  these  ofc  being  made  at  ihc  w<rrks  of  the  Builder*  Imu  I*uuiidry, 
PmrideiKT.  R,  I.,  atid  orders  lur  liiiiKhiiiK  and  a^scinhlitiK  the 
cniire  swtnly-three  liave  bc«n  giwii  lo  the  siiiiie  ccntipuiiy.  Thitty- 
(rrm  uf  the  iiuu*  wttr  deliu-ml  In  llii-  Guvrruiiiciil  in  Lh't«lK.T. 

The-  mortar-*  in  appcatuiioc  wtv  tli»*-Iy  n-Hcmhlc  the  ilecl 
brcectfloftding  rifles  mode  by  the  riiiti.-d  Sl•>tv^  Navy  UeparttiKUt, 
with  the  e«eep(i<Mi  uf  iljeir  IciiBih.  whioh  iu  the  rifles  ifi  about 
thirty  timeii  the  diameter  of  the  bore,  and  in  the  nioilars  only  tru 

tilBC*. 

TbceftAtiroo  bodies  have  a  IS"  boie,  are  ISO"  loug.  aiid  31>i" 
diameter.  ti>e  >ic«rt  htH>]i^  which  ate  »tirunk  oil  iti  two  tows,  are 
tH}s"  in  diiunetrT  over  all 

The  iipcciui^iion.o  call  for  the  castings  lo  be  miidt;  from  cbarrool 
ENS  inn.  and  tu  l)c  i-a>t  vrrlicnlly.  'freech  downwind,  to  tic  cuolcd 
by  the  ein.-ubiti«iij  of  water  tl.tmijfh  tbc  core,  accurding  to  the 
RodoHtl  proevm.  Test  upccitnena  cut  fmoi  both  muulc  and 
faffceehci»b<rf  the  tnoTtar  to  have  an  elastic  limit  of  about  17.U0O 
paunda,  and  a  imntle  !(tivn>;th  IicImtcii  Sd.fifMl  ami  37.UOO  |>outids 
par  aniBTr  trtch.  iir  tnrarly  dnuldr  the  Mmigtb  of  iirdinaty  ca»t  itnn. 
one  fifth  itf  the  entire  casting  to  be  cut  off  for  a  shritik  or  unking 
h««d. 

Tbe  metal  is  aim  tested  for  specific  grnvily  niid  bpn1nc»«.  The 
Utter  r*  a  cainp*ralive  leM,  and  »  made  by  fnrdng  a  nuindard  Meel 
pytmiBM  itito  iter  metml  and  Dottng  the  depth  lo  which  it  sinks 
«ader  a  given  prewnre, 

The  metal  t»  melted  in  what  is  known  an  an  air  furonce.  and  the 
Itoa.  being  «efMnited  (rom  lite  fuel.  t»  more  uniform  and  homo- 
gsnww.  and  ihv  renulls  more  nrlinblc  than  could  be  obtained  vrilh 
tbc  ontilBTy  cupola.  About  six  boms  are  rcquiml  in  mmplctely 
bmt  it.  sad  from  two  Iu  mx  hours  longer  to  hnnK  the  metal  to  a 
proper  Male  before  potuinK.  The  nuiountvif  cjcd  cotisuoicd  i^  ii>.">ut 
14  000  inaada  or  87  per  cent,  of  tlie  weight  of  the  ntetal.  which  is 
■cmrlr  foar  timca  the  amount  of  fnci  required  by  an  ortlinary 
capola. 


The  iron  bdng  tapped  off  flows  llirough  a  long-  trough  of  fire 
clay  directly  from  the  liirnat-e  into  the  niotiUI.  As  sooii  as  the  piece 
is  cast,  wilier  is  kepi  con-itnnlly  cifciiliilinf;  tlirutigit  the  core,  and 
the  cooling  at  once  comiiicuces.  The  top  of  the  casting  is  covered 
with  charcoal  and  n  charcoal  fire  is  built  in  the  pit  around  the  out- 
side of  the  iron  flask  to  kerp  the  exterior  from  cooUdk  ^w»  rapidly, 
In  about  twenty-four  hours  the  cure  is  ivmovcd  and  the  water 
is  turned  directly  into  the  bore  of  the  casting  for  a  day  or  two 
longer.     The  castings  arc  made  at  the  rate  of  one  a  %vcek. 

The  casting  us  next  placed  in  a  gun  lathe,  which  is  of  heav>* 
build  with  a  long  boring-I>ar  attachment  instead  of  a  tail-stock. 
The  gini  is  held  and  driven  by  a  larye  chuck  on  the  face  plate,  and 
the  other  end  runs  in  a  seniieirenlnr  1>earing  or  steady  test.  The 
boring-bar  has  no  rotary  nioveinetil.  but  is  fed  towards  the  fact;  plate 
and  carrieJt  a  reamer-like  cutter-head  which  cnlai^es  the  hole  by 
several  trals  to  11.8  inches,  meanwhile,  onlinary  turning  tools  arc 
turning  down  the  ctiasc  or  forward  taper  and  parting  off  the  test 
discs  and  shrink  head.  The  tools  arc  run  in  nearly  to  the  bore,  the 
gun  body  is  rtuiovcd  from  the  lathe  and  the  discs  broken  from  the 
casting  l>y  iivdge  and  sledge.  The  hole  U  next  enlarged  to  within 
.1  inch  of  the  final  diameter. 

The  steel  boop.s,  preparatory  to  shrinking  are  faced  at  the  ends 
and  twwed,  .1)03  being  the  allowed  variation  from  exact  size. 

The  ontside  of  the  body  is  now  accurately  lunicd  to  a  varying 
diameter  elightly  larger  than  the  inside  of  the  hoops  to  be  shrunk 
thtrreon.  This  difference  is  called  the  "shrinkage"  and  it  varies 
akmi;  theeulirc  length  to  tic  hoo|)C(l.  the  puriiosc  being  to  place 
each  of  the  hoops  under  nearly  equal  tension.  As  might  be  sup- 
posed, the  diameter  of  the  bore  is  slightly  decreased  when  Lhc  hoops 
are  shrunk  on. 

Air  and  city  gas  are  mixed  in  about  llie  proportions  of  three  to 
one  by  an  injector  and  the  flames  play  directly  ngnitist  the  lioop 
both  inside  and  out.  and  heat  it  lo  almnt  ■'►00'  Fahrenheit,  or  to  a 
point  wht:re  a  certain  minimum  gauge  will  enter,  but  not  far  enough 
beyond  to  admit  another  gaugu.  .015  inch  larger,  the  total  expan- 
sion being  nlxtul  .Otf  inch  in  a  hoop,  When  heatetl.  the  hoop  is 
slipped  on  over  the  gun  and  up  to  its  proper  place,  whcu,  by  means 
of  the  hooping  piess.  a  force  of  lUO  tons  is  e.vertcd  to  make  a  tight 
joint  between  it  and  the  one  immediately  in  front.  A  plane  of 
water  from  a  ".sprinkbiig  ring"  is  then  allowed  to  play  on  the 
forward  portion  of  the  hoop,  which  .soon  coatracls  enough  to  grip 
the  body.  The  plane  of  water  is  then  moved  slowly  backward  until 
the  entire  hoop  is  cold.  The  reader  can  see  the  necessity  of  cooling 
and  hence  clamping  lhc  forward  portiou  before  the  rest,  for  other- 
wise the  contraction  eusning  would  open  up  the  joint,  iiotwith- 
.•itanding  all  the  pressure  that  could  be  applied,  The  closeness  of 
these  joints  may  be  inferred  from  the  fact  that  after  the  exterior  is 
turned  they  can  seWocn  be  detected.  The  exterior  of  the  first  row 
of  boop»  .'1,  is  now  turned  down  as  carefully  as  was  the  body,  the 
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MtODd  nnr  cf  hocqK  ^  M  slinink  on  in  a  similur  itianiirr,  and  the 
t^li¥  cxlrrior  is  tnmrd  to  the  fiaistictl  diomctm.  The  hoops  arc 
m  platTd  a^  lu  bfcBk  JoiuLt. 

THc  next  «*rp  in  iMiistfiu-tioii  is  ilic  fine  IxihnR  which  tiitisl  lie 
bttwttP  I'J.fKJO  ami  IV. ^MKl  inches  diameter,  atui  strai|{ht  enough  to 
allow  B  te»t  cniimliT  1 1. 'J!)'  inrhe^  Uimiit-tet  ftiid  42  iticlies  lung  (0 
tattty  Uip  tliruti^h  the  etitin:  lcn|;th  of  tlic  lure  of  tlic  t^uii. 

Ncxi  rocmn  the  rifling.  Few  opcrntions  iu  niachiitr-sliop 
practkc  iT<]ttirc  a^  much  care  M  the  rifiing  of  a  cannon,  since  xo 
muA  i»  At  iilake.  There  is  no  part  uf  the  inoM  cxpcnitii-c  Mratn 
cociiK  hut  can  Im:  replaced  in  cB*f  n(  an  oocidrnt  ihirinK  the  mnna- 
factBTc,  but  here  the  fcmiIIs  of  utoiiths  of  hibor  may  be  entirely 
spoiled  by  a  fsl^c  I'uL  TIkt  InkIv  wuiild  be  ruhii-<l  itnd  the  5trel 
hM|H  encircUnj;  it  wouhl  \w  n-nrthlciw.  The  neee'^sity  for  extra 
cw  liDth  in  the  design  atid  op^;ratioti  of  the  rifling  machine  is 
ippsrmt.  Kxtra  care  i<  enjoined  u[>oii  the  operator,  und  niechonl- 
e»l  cvntnv-AiK-eM  an-  proviitcd  for  iuHtunlly  stuppin};  tlie  machine  if 
■03:  & — '-   -t-t  out  of  alignment. 

S;  It   (68)  jrroo\*es  arc  cut.  .379  inches  wide  and  .07 

iadiCB  Uvui',  And  lh*rM:  uromes  have  an  ■'increuw  pilch"  var>-ing 
finn  oar  turn  in  2*>  nlitire  to  one  in  ■!<>.  the  ol^cct  bciiiK  to  avoid  b 
ton  Midden  initial  roUitiuD  of  the  >hol  when  (ircd.  The  next  ciper- 
atM»  i»  KtKVi  thrmchuK.  which  is  done  by  n  !ii)ccial  niathinr. 

Tbe  breerh  mfohaniini  is  nhown  in  Figure  3.  To  load  the  jjun 
the  bf«w:h-bl<<ck  i*  untoi'Itetl  hy  turning  the  crank  C  lo  the  right, 
thr  niUer-crank  is  then  turned,  pulling  uut  Ilie  hrevch-block  and 
connccttajc  parts  en  to  the  tray,  which  is  then  swung  round  out  of 
tbt  vay.  The  abot  is  raiM»l  hy  a  Korl  of  crane  nnri  shnved  in.  the 
powiWf  feUow*  in  a  bag.  the  tray  ts  then  ^^wung  back  to  its  first 
poritkn  lind  the  breech  blcx-k  is  nni  in  by  turning  the  lTan»>lnting 
foOv-oank  handle,  and  locked  by  the  rcvolvinK-Kear  handle.  This 
aacoms  the  rent,  where  n  primer  is  iiiM;rted,  and  ihc  mortar  is 
n»Ay  to  aim  aad  fitv. 

Id  IIm9f  mortarv  about  M)  poundit  of  powder  will  prcxluoe  an 
brittsl  prx*B«re  erf  «>me  2t*,iHXi  pimnds  |)eT  !M)uare  inch,  and  give  a 
mnnle  relucity  of  1,3U0  feet  jier  second  to  a  shell  of  H3tj  poutuls. 
This  wdl  insure  a  runge  of  about  six  miles  nt  i!>°  elevation.  The 
ihcll  or  buUow  stcrl  sliot.  coiitaiie  ntKinl  30  pounds  uf  fine  powder. 

Time  mortal?  are  to  be  mouute<l  on  carriages  vtry  umilar  to 
OMlloa  carriaKVA,  except  that  the  recoil  takes  place  M*  frnm, 
loalaail  of  in  the  borirnntal  plane. 

It  is  prupiMircl  lo  diMribute  them  ulotig  our  tieabuard  in  groups 
oC  aix.tecn.  to  have  them  shielded  rroin  the  enemy's  ships  by  Iiigh 
etrtli  ctnbuiknMtttii.  and  to  fire  them  .Mniultaneoualy  by  neaiu  of 
eketricity." 

l*reparatlo(H  are  being  made  to  mount  a  number  of  these  mor- 
tan.  at  both  sidcn  of  the  luilxir  cntrnnce.  here  at  San  Frandma 
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e:xtbact8  from  a  notebook. 

■V  "TBcaxo."' 

So.  XX 

rCcuMltUM-l 

Now  1  come  lo  tlie  end  of  these  notes,  so  far  as 

they  ha%c  been  shared  willi  my  friends  and  the  puhh'c.  aud  see 
before  rae,  aud  with  pleasure,  a  resumption  of  my  studies  and  work 
in  my  own  land,  but,  with  a  ver>'  different  new  of  many  things. 

I  am  now  convinced  Uiut  our  progress  iu  this  world  depend;* 
greatly,  if  not  entirely,  on  what  others  know,  do  and  think,  and 
there  is  no  longer  a  mystery  to  my  mind  in  China's  Mnnding  Mill 
for  some  lht>usand.s  of  years,  with  a  wall  of  ma^ionry  on  the  Tartar 
side  and  a  wall  of  higoti^-  on  all  sides. 

I  find  engineers,  mechanics,  and  men,  much  the  same  even,-whcrc. 
with  like  facilities,  powers  and  trails,  and  ha^-c  discarded  my  little 
gau^e  of  pentonni  jnejudice  for  sonictliing  I  hope  in  more  lational 
and  true. 

My  Uncle  Camshaft,  who  was  alwn>*s  looked  upon  as  a  kind  of 
fanatic,  I  find  i.s  after  all  only  a  sensible  man,  who  with  Iiih  duties 
as  an  engineer  has  been  able  to  observe  and  onUivatc  his  mind  with- 
out prejudice,  and  in  connection  with  people  of  various  lands.  I 
also  bcjjin  lo  feel  eharilabi";  toward  Professwrs  Durschnitl,  Gruudrtst 
and  even  Kiseiisch lager,  when  I  consider  the  broader  field  on  which 
their  opinions  were  founded. 

With  ihe^evicwsl  retnrn  to  England,  and  here  in  London  at 
the  Castle  and  Falcon,  the  oldest  city  hotel.  I  sit  ruminating  over 
our  relations,  our  environment,  and  our  fnttire,  seeing  in  all  a  new 
pha.sc,  even  the  highest,  for  that  eaUing  which  chance  has  thrown 
in  my  way,  and  to  which  my  humble  efforts  through  life  mu.st  be 
directed.  My  Uncle  too  has  got  into  a  reflective  mood,  because  this 
is  nearly  the  end  of  our  journey,  the  end  of  it  indeed,  in  so  far  as  a 
return  to  English  speaking  people.  The  journey  to  New  York  i* 
nothing  :  n  six -days'  inipriMtnment  with  comfortable  quarters  and  a 
big  ship  lo  rnmmajfe  over. 

I  reminded  my  ITncte  of  a  viMt  to  Birniinghani,  Sheffield  and 
Manchester,  also  Glasgow,  set  down  in  the  original  itinerar>',  to 
which  he  replied.  "There  are  no  secrets  in  Uriti.-ih  engineering,  as 
soon  as  anyone  discovers  anything  or  improves  anything,  he 
straightway  prepares  a  paper  on  the  subject,  and  reafls  it  before  a 
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•odety  or  Knds  it  for  publication.  Th«r«  are  higols  tftl* 
there  ate  cwrywbare.  but  not  nuny  in  our  liiw  nf  bu&ltlCfli,  nd  t 
«vr  no  T«»on  for  tniUnK  over  works  in  the  cities  you  m<-ntion, 
howcvrr.  wr  will  go  ilown  by  Bimiingham  and  Muncltolcr  if  yoU 
AootK.  and  ir  yon  air  vcr)-  nnxinu»,  go  over  tr<  Minic  nf  ihc  Scotch 
yvda  tod  sec  ships  in  coa-ttruction.  but  it  is  of  no  uw.  Each  ship 
ba*  a  lAov  fanok  of  Aperi&cstions  that  you  can  buy,  wliicli  rontains 
man  IhJUi  yim  could  aev  nnd  inquire  almut  in  a  niotitli.  Kv^ryuiic 
fc>  ctHioit*  rcvpccttng  »liip-baildiiig  in  KiiglamI,  aod  it  is  ni>  wonder, 
■be  art  hm  Hnwrii  up  licrr  in  n  wumUTful  wny,  uml  will  likdy 
rcmaio  brrr.  bvrauM>  thviv  i«  nn  chnni-c  tn  ratch  up  in  nlhei 
nmntrirji.  The  Hiitisb  do  not  propose  to  ntnp  nnd  wait  for  thai 
[WMpcKg  By  ibe  tint*  the  I'renrh.  CcTmaiiT«,  or  Antcricann  ha%"e 
4hip»  latd  down  to  nulcli  ihuw  built  lierv  there  li  a  new  model  to 
work  to,  on  adraticr  in  dimnnions  or  (rthcmrisc.  that  Mts  up  a  new 
«tAwlanl. 

TbeiT  i»  a  deal  of  twaddlr  written  and  spoken  ahont  liliip-build- 
tnc  here  and  the  cansei  (hat  have  pmnioird  it.  It  ise^'ohttinn.  sVill, 
and  bciiif[  let  alone ;  aoiDe  say  cheap  iron  in  Hnf^land,  but  il  dnert  not 
Batter  wbeiv  Ihe  iroa  cmies  from.  X*  :i  matter  of  fact  must  uf  it 
ta  hnportcd  mw.  tti  the  ore  I  tncan.  I,ook  at  the  Clyde,  wbcrr  Ibe 
WTutcr  day*  are  about  eight  hfturs  long,  raining  a  giM>tl  share  nf  the 
tine  and  aooie  dayx  si  dark  that  the  i>hip  yard-v  have  to  1>c  Ughted 
with  torrbet  all  the  time,  it  is  alicmt  the  worst  place  for  ship-hiiilding 
hi  tbc  w<»rtd.  bat  they  leanx-il  how  to  huild  ships  by  owning  and 
veflcitig  thetu.  and  do  not  mind  a  S^-otch  riki." 

We  went  down  to  Dirmlngham.  What  iitiecr 
fimK^  ibc  lvnxli»b  »eleet  for  cllica  f  II  i»  a  matter  of  accident. 
Krmbiilhan  i«  an  act-ident.  Sri  on  hilln.  valleys,  and  all  kind?i  of 
wllimt  icnmnd.  Iia  name  loo  in  an  arrident.  Bruinagvn,  it  it  railed 
tfanoi  bat  tbe  iwme  originally,  was  Borough  Mcccham.  the 
I  at  Heeeliam. 

The  thtogx  made  here  wonid  require  a  book  to  cuumerate, 
wCMlly  of  metal,  "uch  a«  penis  buttons,  guns,  jewelry,  hanlware, 
Mai  the  Gkc  Thnv  t»  mil  luttcb  acienrc  in  the  manufBctureM  here, 
tmf  a  great  deal  of  ingenuity,  ftkill  empirionlly  ar(|nired.  For 
cmmple,  ibere  is  a  way  of  eliminating  ini)>crfcvt  :s(K)t.s  on  gtmbarreh 
by  weldiaif  in  the  flaws  or  <ipoL*i.  Thus  i>  d»nr  inily  by  the  "  barrel 
wridcra."  No  one  the  knows  how  or  cans  to  learn  :  a  double  barrel 
fva  la  nude  in  a  xtwe  of  placet  by  diflcrctil  jKoplc.  each  )<erfoTBi' 
iwf  their  part ieular  [lart.      It  i»  the  nid   Kvttcni.    an  we  wiinld  My, 
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the  opposite  of  the  factory  aysteni.  with  advautaKcs  und  disadvan- 
tagcs,  in  both  a  soda)  and  a  mcchaincnl  seiuc.  It  leads  to  individu- 
ality, and  that  leads  to  a  good  many  tliing>  dcsirnblc.  but  it  costs 
more. 

or  one  thing  there  is  no  dotiltt.  No  people  work  harder  thaii 
Kiiglislinieii.  They  work  "  with  a  will."  and  produce  also.  If  not. 
how  do  Uicy  compete  with  their  Oerman,  French,  ami  Ilclgian 
brethren  tliat  are  within  sight  across  tlie  channel,  and  no  tax  to 
keep  their  prndticts  out,  the  cotuiuental  workmen  receiving  ahout 
half  as  much  wages? 

By  the  way,  I  have  been  watchin];  lliis  wages  matter  all  along 
and  find  it  ts  not  the  wages  that  governs  work,  bnt  the  work 
governs  the  wages,  tliat  is  men  arc  paid  in  proportion  to  what  they 
do  or  produce,  but  that  is  no  discovery,  heauise  how  could  it  be 
olhenvi^e?  All  sell  in  the  same  market*,  and  tf  the  Belgians  can 
hire  h  man  for  "o  cents  a  day.  how  can  the  linnlish  «mii»etc  and 
pay  jl.SO  a  day  ?  This  wages  problem  as  coniiuonly  presented  is 
bosli.  it  was  heller  iniderstowl  a  hundred  years  ago  than  it  is  today. 
We  went  ont  lo  Suho  where  Jaraw  Walt  lived,  or 
worked  rather,  hccatiBc  he  lived  and  is  buried  at  Handworth,  about 
two  milcy  away.  James  Watt  &  Co.  have  a  queer  old  shop  at  Soho. 
old  in  parts  bnt  not  all  over.  In  one  section  there  are  square  cast- 
iron  line  shafts  witli  long  wooden  drums  nearly  the  whole  length. 
In  other  parts  all  is  mndcni.  One  old  "  grass-liojjper  "  engine  was 
■'  put  down  by  Jamie  himself"  as  the  man  in  charge  told  us.  He 
said  bis  father  who  had  managed  the  engine  had  put  new  brasses 
in  her,  but  he  did  not  know  when,  before  hi;  wiw  f)orii  forty  years 
ago.  The  sewage  pnniping  engines  at  I'imlico.  in  London,  were 
made  at  the  works  of  James  Watt  &  Co. —  about  as  advanced 
practice  as  can  be  found  at  this  day. 

The  British  copper  pennies  are  coined  here  by  contract.  Mathew 
Bolton,  Jame.s  Watts  partner,  undertook  this  coiuing  of  pennies  about 
lOO  years  ago,  and  il  has  gone  on  since.  Just  aloni^side  of  James 
Watt  S:  Co..  are  the  famous  works  of  Tangye  Bros,,  which  we 
vi.siled,  and  is  here  set  down,  all  things  considered,  as  the  most 
advanced  works  of  the  kind  in  the  world.  My  Ifncic,  who  knew 
the  works  well,  said:  "They  '  nianufaclure '  engines  here,  others 
•make"  them.  Tangye  Bros,  have  built  these  works  and  made 
their  money  mainly  by  making  American  thinj^s  and  inventions, 
which  were  always  paid  for  and  aenuired  in  a  busineKS  manner. 
These  methods  you  see  here,  which  we  call  a  division  of  labor,  or  the 
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■■-1,  i«  on  Anierictin  td«ii  in  sacli  manufkctam,  liut 
u»  apply  it  oil  such  a  sealcas  this  at  home.  We 
hrnn  DO  BQch  Durkcl.  and  it  jcenu.  do  not  want  atny.  Thc%  men  have 
five  httcwlntl  million  at  ctMloriKnt,  wluii  mic  i-ntiiitr>-  i>to{K>  1iuviti>; 
Arwthrr  iKf^n^.  Tli«n-  atv  ticiriy  otw  thoii<uiti(l  raginet  finislivd 
and  tn  prucTXK  here,  connliiiK  slcara  piitnpx.  There  is  notliinfc  Klntnge 
ill  ■  sbcif  thirty  rv«t  \cn^.  ^overvd  wilh  oroAS  heads  (tiled  up  four 
llij[li,  or  a  pile  of  conni-ditig  rods  tlint  r«niintl«  one  of  a  cnnt  xhed 
in  Luafaiiuu.  It  i»oaly  in  proportiou  tu  the  miuket  and  a  rc-iult 
of  BBtvnl  prices  far  niaterini,  ^rit.  ^ml  cotifidrncT.  The^c  nicit  iirc 
Qmkmt.  from  Cornwall,  hroutjlit  up  to  l>rlicvc  that  they  art  the 
cqmib  of  any  people,  nnd  haw  prm-cd  it.  Pnt  a  tax  of  twenty-five 
per  cmt.  on  their  imn  and  ihcy  would  Tail  in  a  year.  Their  net 
pnAtA  lUai't  begin  In  nmottnl  lo  liall  thnt  much." 

— The  aocial  arraugetnetiU  of  Uic  men,  ahctut  3.000 

■ti'  ^1  (■>  me,     They  urc  like  ■  govern mciit.  hav-e 

all  , '<>vi!si(m^  like  a  cfitmtr>-.     Medicnl  alleitdance. 

boolui,  insnraiire  fnnds.  and  the  like,  are  all  prcn'iitcd  for.  Tbe 
IJCDoml  naB«ser,  Mr.  Ocorxc  Taitftye,  ^>^  a  kind  of  leader  fur  them : 
lecturei,  odviae^,  and  tncclH  with  lliirni,  not  as  a  master,  out  of  bnsi- 
ncB  huan.  but  an  ■  ciliEen.  The  miLMer  part  begins  aiid  eudii  with 
the  t>cI1.  1  am  aninirin^  Mwte  ratioiin]  insight  of  ihe  Hritixh  eiigi- 
ocrring  tradrai  and  the  elenictitx  of  one  kind  or  nnotht^r  that  nuike 
mp  that  raitt  inttreM. 

— —  MaocheMer  one  and  all  i*  a  repetition,  except  that 

a  finer  grwle  oi  mwk  is  done,  or  rather  the  product  is  of  ortides 
flesiandtng  nore  precision.  To  comnicnt  upon  imlunirieK  here  in 
an  ■adcrMandBble  way  wotikl  add  page  Rflcr  page  to  these  notes 
vMdl  ate  oow  finitlivl. 
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JEklMBmving  on  ibc  page  opposite,  for  which  wc  are  itulebled 
•»ntS6rai^  ot  the  ffmifftMd  and  lin^iacrring  Journal,  tHiOvtfs  the 
!■— mc  Icrmiital  builtlintt  now  liring  vrccttnl  in  riiilailrlpbia  liy  ibe 
ftmqrlVBliiii  Cumpaay,  (.-owrint;  nrarly  6vc  ucm^  of  [trouml  in  ihr 
fooinplUciU  cculcr  of  the  cit)',  and  tlic  lincsl  station  in  thin  conn- 
trf,  if  not  tbv  fiacM  any  wbrre:.  Ils  ncomesia  lu  tlic  grval  marble  city 
hftU  of  I^ibdclptiia  b*s  called  for  ImmcTiiie  proportion,  and  the 
■ckUli  vi  the  cumputy  penait>  rii  cxiKniliture  tu  cxcclleiio:  nod 
emlwUiAbment  that  will,  no  doubt,  remniii  lor  a  loag  time  uncx- 
ctttlcd. 

la  Bcocnil  nmogmicnt  llii-s  Matioa  ik  Dot  unlike  I^ndon's 
aoK,  the  Si-  Paocreaii  of  the  Mitlbuid  Railway,  in  EuiUoii 
And  if  the  Philadelphia  one  leads,  .St.  Vancreas  will,  no 
doofal,  be  Kvond.  until  new  rivals  appear.  With  the  pKiA  resourcvk 
(■I— .^d  by  the  principal  railway  companies  in  ihi»  cutintry,  and 
tW  retetJeiu  Diey  Iwv  to  t<:rmiit.il  citi^^i^.  it  is  fitting;  thiit  ^tva.\ 
matVMm  of  m  htt;b  order  vbould  tic  erected  and  maintninrd,  ii^iiccinlly 
wbcn,  t»  io  the  preftenl  ca*e,  there  [a  an  enonnons  local  tra0ic  to  Ik 
■ccucnoKidated  withont  disturbing  tbc  through  scrxnce  trains  and  pos- 
•cnjeerv. 

Tbc  atatioo  will  not  be  completed  for  a  ycnr  or  more,  and  wrau 
lift  ialafior  dctailn  for  thr  np)>cr  stories  tire  not  yet  delcmuned. 
gtaaft-covrml  lodb)-,  »cen  nround  the  baw.  is  ti>  Ik  6fty  (cct 
«ndc.  and  t»  tbc  mart  nmiftjnnble  proi-iMun  of  all.  Ko  place  for 
estonm  ASBcmblage  should  be  nitb'Mit  such  a  covered  pltioe  on  the 
rids  of  eiflrmnns.  Therv  will  t>e  an  extetuive  cub  stand  lor 
vcJiictea  owned  hj  Ibc  Company,  and  tbew  arc  the  only  odch  wc 
kaow  of  in  tbt*  oounUy  tliat  are  operated  at  uniform  attd  reasonable 

Pfcihildphia  bu  done  mncti  for  this  great  railway.      Formerly 
'  atalioa  w*k  at  ^Cinlh  Street,  and  (he  principal  strvets  were  laid 
ttadr  laik.     Important  avenoes  were  cut  off  b>-  >uilid  embank- 
«nd  otbrre  cnxwcd  by  low  bridges.      Now  it  is  time  tbc  r>U- 
did  •ocnetbing  (or  the  city,  and  thix  great  building  taooe  coo- 
ition  ta  thai  way. 
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RIVAL    COIiOMIES    IN    APBTRAIJA. 


We  ha\'e,  in  thia  City,  a  counvdioii  and  interest  in  the  Austra- 
lian cnuntriefi.  becatise  nf  our  liein^  their  nearest  neinilibors  .nnd  a 
new  country  with  siinilur  wutit.s.  Some  of  out  uivrchaut  firins  huve 
hranclien  there,  and  we  have  a  regular  iitcanieT  scr\*i<«  between  San 
Fniiicisco  and  Anstraliit. 

Tlie  two  principal  colotiie*)  or  countries  of  Australiii  are  Victoria 
and  New  South  V^ales.  These  liavc  each  an  independent  govern- 
ment, and  under  cireuiiiBtances  sh  nearly  identical  as  are  likely  to 
exist  between  two  countries,  have  adopted  dissimilar  methods  of 
economic  managenieiit.  New  South  Wales  follows  very  nearly  on 
llie  same  plan  of  raisinfr  rtvonue  adapted  in  England,  nnd  Victoria 
what  is  called  the  high-tariff  principle  of  attempting  to  promote  cer- 
tain industries  by  nniGcial  prices,  and,  at  the  xame  time,  deriving 
revenue  by  a  lax  on  imports.  The  result  of  these  two  policies  has. 
been  watched  with  uiiicti  interest,  as  it  is  nuu-  declaring  itself  alter 
an  experience  of  Iwcnty-scvcn  years. 

Victoria  in  ISElti  besan  to  asiiess  a  heavy  tax  on  imparted  mer- 
chandise, nnd  othcrwi)^-  undertook  to  took  after  the  private  interests 
of  her  people,  finding,  a«  is  commonly  the  case,  the  more  they  were 
looked  after  the  more  care  they  required,  until  now  the  sentiment 
there  aeeuis  to  he  that  the  goveriitneiit  owes  cvtr>'  uiaii  a  living  and 
must  ftiniish  it.  Victoria  \a,  at  the  present  lime,  no  doubt,  the 
most  disturbed  and  dcdioralixed  country  in  the  world  in  respect  to 
industry  and  the  economic  control  of  her  population. 

Twenty-five  years  ago  the  popnhition  was  fiSB,982.  In  ten  yean 
it  increased  to  1.0^3,052,  or  C'i  per  cent.  In  the  nicau  lime  New 
South  Wales  increased  from  431,412  to  1.0.10. 7fi2.  or  139  pet  cent., 
and  this  increase  in  New  South  Wales  was  not  fairly  shown  by  uum- 
bers,  because  the  accretion  was  more  largely  of  strong,  middle-aged 
or  young  people,  many  of  whom  went  from  Victoria. 

In  letW  Victoria  had  a  great  advantage  in  wealth.  This  ba» 
changed,  and  tn  1881  was  JUUO  per  head  for  that  colony,  and  <;1,2(J5 
in  New  South  Wales.  The  revenue  in  Victoria  changed  from  about 
$IC,000,0OO  in  1»6G  to  :f31,O0O,00U  in  1886,  lOd  percent.,  but  in 
New  South  Wales  during  the  same  period  the  revenue  increased  27fi 
percent.,  an  increase  two  and  a  half  times  as  great  aj;  iu  Victoria. 
The  foreign  trade  ot  Victoria,  from  18Q9,  averaged,  for  a  period 


oT  I*  ynuii.  >17I  .0011.(100.  and  tlic  iiicTca-*  was  about  $40,000,000. 
In  Xcw  Sontb  Wnlcs  the  avrnif^  over  the  same  period  ms 
f  II  1,000.000,  juut  the  percenUgeof  increase  was  four  times  as  tuucli 
aa  m  Victoria. 

la  mp«c1  lo  iibipipiiit;,  Victoria  hnd  in  I80G  »  tminnf;?  rerord  of 
1 .325.790 1oi»,  which,  in  nine  years,  lo  ItUUS,  increased  toS.'ifUI.Kjtt 
lODK,  bat  rn  Nev  South  Wales  1,A14.7:I6  toils  increased  lo -1, 133,077 
Mas  ilitrmg  the  same  period,  on   excess  over   N'ictoria  cif  826,910 

In  1M0  tbe  statiiitks  of  mannrncturvH  in  ihe  colonies  5>haw  sotBC 

'  wdoderful  dtKrcpenciet.      The  custom'^  tax  was  tn  huild  up  raadlt- 

fiKtnrts.  and  cettiiinly  there  was  a  fnlr  u)>p«rtiinity  for  stich  a  re.tuit, 

bat    in  twenty    years,    l>cgiiming    in  I8&C,   New    South  Walts  had 

■ore  BunnrKitires  thnn  Victoria,   ihc  pnxlucts  iMriog   r«3pccti\-ely 

n.000.000  to  {23.216,000  in  value.     There  were  certain  qt»eer 

bhII>  vUmitIk.      For  cxtimple,  the  pT<>i>iir1to»  uf  women  workioK 

jbifaelartea  was  as  7.7A  in  Victoria  tu  ^.W  in  Mi'W  South  Wales,  two 

L  to  one.     Thn  is  a  significant  matter,  •ui  also  the  fact  that  in  Victoria 

liilL  ia  a  hundred  oi  worknieu  were  ma-sters  oi  carrit-<l  on  their  own 

'httatocaa,  and  in  New  South  Wnkrs  there  wetceii^ht  to  each  hundred. 

The  immlxratioa  of  people  from  Victoria  to  New  Soulfa  Wales 

km  been  mcnt   extensively  i>f  workincti.  as  the  fact  uf  their  bciu|[ 

Mart    jtmng,    vt|{on>U4  jieoplc    in    the    Inltcr   coniitr>-    will    nhow. 

Waipea  are  btfther  Hi  New  South  Wales  than  in  Victoria.     They  are 

about  the  some  to  skilled  callings,  but  higher  in  other  kinds  of  work, 

bnt  tlienr  i«  a  piugicflB  ildwnwxnl  in  Victoria,  and  upward  in  New 

Sonlh  Wales.    In  a  report  some  years  ago,  or  a  petition  we  presume, 

KBaar  tbc  main  busineae  of  tbe  Victorian   Parliament  is  dealing 

arWh  pctitlnnv  it  waa  latd  "  wages  for  ui^killetl  labiM*  average  lievcii 

obiUiiiKs  s  day  in  New  Sonlh  Wales,  hut  any  nurahcr  of  laborent 

can  be  had  by  the  Vtctoriun  railn'ay»at  five  shillings  a  day," 

When  it  mmcs  ti)  consumption  of  luxuries,  which  is  commonly 

eooctnwd  as  «  measure  of  tbe  purrhaaittg  power  of  people,  we  find 

that  New  South  Wales  b  ahead.     The  fulk>wing  Ublc  is  uken  from 

AoatnUan  itatiatic* : 

commrrMM  fkh  cAprtA. 


tM.   CaAv.    Bunt.  Curnuiu.  ifMmt    Bnr.     labaoea. 

VkOrfa 
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New  Swwk  Main 
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The  tarilT  tSKca  in  Victoria  amount  to  about  $28  per  bnd.  and 
m  New  South  Wuka  lo  $13  a  head,  hut  the  ilntiot  asaesKd  are  t»t 
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at  the  same  nature.  In  Victoria  th«  tax  is  a.<aessed  on  cotnmodKies 
!iuch  a»  are  produced  in  the  coloiiv.  so  ttie  aniuuiil  can  l>e  added  to 
the  prices  obtained  liy  the  man u fact urcri;  and  racrchaiits,  bul  in 
New  South  Wales  the  duties  are  collected  as  far  as  possible  on  coiu- 
nioililtes  not  produced  in  the  colony,  so  as  to  tiot  disturb  nianufac- 
turcs  or  discrioiioate  between  the  people,  aud  arc  aJ  vaUrcm. 

Ill  respect  to  natural  resources  \'ictorin  is  much  ahead  of  the 
oOier  colony,  in  fact  New  South  Wales  is  scarcely  an  at^Hcullural 
country  at  all,  and  lacks  the  gold  mine?)  that  should  have  enriched 
Victoria.  I'or  t«-cnty  years  sticceeding  1S66  Victoria  prtnlnced 
fiSU/rtlS.nSil  ill  gold  to  $7a.816.825  in  Kew  South  Wales.  In  ishort. 
the  diflfenmces  of  all  kinds,  except  in  "insolvencies,"  arc  in  raTor 
of  the  latter  colony,  and  iu  these  they  are  behind  one  half. 

Late  advice.";  rroni  Meltwunie  show  that  from  the  cutUMicnce- 
ment  of  the  late  financial  crisis  there  ha%'c  hem  sixty-seven  com- 
positions with  creditors  in  Melbourne,  niakinj;  total  lialnlilie*  of 
about  S24.0(Ki.OOO,  One  of  the  largest  operators  lias  settled  at  a 
halfpenny  in  the  pound,  or  one  cent  on  iive  dollars  ! 

Mr.  Daniel  Strange,  in  bis  "Farmer's  Maiitinl."  recently  pub- 
lished, says  :  "  The  discontent  in  Victoria  is  the  i^ame  as  alnrays  fol- 
I0W.S  wlien  any  govcmmcnl  inlcrltrrcs  with  the  industries  of  a 
peo|>le. ' ' 


One  of  the  most  remarkable  works  announced  for  the  World's 
Exbibitioii,  next  year,  is  tbc  statue  of  tlic  "Republic,"  11  female 
figure  (55  feet  high  standing  on  a  pedestal  "X*  feel  high.  This  work. 
if  well  designed,  as  it  is  claimed  to  be.  will  attract  much  attcnlion 
because  one  of  much  diilicuUy,  and  requiring  a  high  degree  of  skill 
in  taste,  design,  and  execution.  The  profile  of  the  face  is  15  feet 
long,  and  the  arms  30  feet  long.  The  statitc  was  dcsi^icd  by  Mr. 
D.  C.  French,  of  New  York.  Kxhibits  of  this  kind,  representing 
the  skill  and  taste  of  our  people,  as  well  as  their  handiwork,  are 
entirely  different  from  natural  products  in  which  people  have  bad 
ueithcr  part  nor  influence  in  eicatiug,  and  still  more  different  irom 
that  class  of  morbid  wonders,  »uch  as  pigmies  from  Africa.  The 
Exhibition,  or  rather  the  schemes  for  it,  have  much  improved  from 
the  first,  when  the  suggestions  came  luaioly  from  Chicago. 


H.iLLAsTisi:  run  sittt'  ••  fl/:r.v>.7,." 
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BALI^HTIKO    THB   SHIP    "  BRUNBL. " 

■V   KVOO  r.    rRKAB.    NAVAk  AROHlTltCT.    MAX   IHANriVOt. 

In  March  Um.  Captain  John  Metcalfe,  surveyor  of  IJnyd'-i 
RvgpstcT  (m  Uw  pun  lU  San  Fmtict-oi-t^.  rrquoUcc)  the  writer  to 
vtrify  tiome  entiBUlc*  he  hcui  made  ns  t<j  the  amount  nf  stooc 
hidwl  the  Britwh  ship  "  firmntl"  wmiUI  require  to  can>- a  load  oT 
ntixvil  timber  u>  AuitralU. 

Tbe  Aliip'fi  captain  reporteil  ihnt  aIic  was  very  lender,  and 
pcrtupx  Dtukntpfl  her  stifltic^s  n  little,  and  nving  to  his  t-niitiini. 
aad  that  of  ibe  aKcnl>  uf  tbe  Hliip,  it  woa  at  first  undecided  whether 
to  carry  a  Hei'k  load,  us  titnhcr  is  carried  in  tbe  Pacific  cnastiiig 
trade,  or  to  fill  only  tlie  hold.  It  was.  therefore,  tliottglit  Tiect  lo 
cmnptite  the  anoiuit  of  bnlUfit  required,  both  irith  and  withont  a 
decfc  load. 

A  HritL«h  captain  especially,  meets  with  a  new  problem  when 
he  attcmpt»  tu  carT>'  timber,  as  vt  duuc  here  oD  tlie  I'aci&c  CoiLit. 
Our  cuasting  xlKMNiers  are  wide  in  pniportioii  to  their  depth  of 
boU.  and  arc  loaded  down  deep,  so  their  deckn  nmid  Mliips  iire 
■werthnc*  bdow  the  water  line,  the  drck  load  nnd  ktoiI  xlieer  at 
tlic  end*  anawering  for  freeboard.  Briti.sh  vesi>eU  are  deeper  in 
|irop<miuo  to  their  benin  and  they  generally  haw  what  is  called 
PUauol  marks  jMiiatcd  on  their  .wlcs,  which  »him'»  the  maximum 
depth  to  which  tbcy  cau  load,  and  also  ^huw»  tlie  lujximuiii  frev- 
hoatd  under  which  they  go  lo  sea.  It  ha*  been  humorously  said  that 
Mk  PHobu)  mark  ita  our  coasting  K-liDonrr«  is  placed  on  the  mast. 

It  might  be  mcoUnoed  that  a  cargo  i>t'  timber  is  one  of  the  aafest 
Hut  can  be  carrtcd.  becaiMe  it  Mav's  where  placed  and  cannot  abtft. 

Uo)'d'»  frrcboard  lh  desigitcd  to  Ix:  sufltcient  to  allow  a  \'e!HeI  to 
»htp  a  (kvk  load  uf  water,  which,  acconlini;  to  bvr  sixc,  luigbl 
MBonal  to  aereral  hundred  toiM.  which,  of  course,  tempomrily 
materially  redocet  her  stability,  [t.  thcreibn:.  stands  to  rcaaoo 
thai  if  her  deck  '\»  ho  Ifnded  with  timber  as  lu  exclude  the  water, 
her  fnctward  h  increA^cd  on  tunmint  ri]ual  to  the  height  the  timber 
ta  pOed.  and  her  utalrility  cunimt  be  reduceil  from  that  canne.  She 
H.  tbaciuie,  in  a  aafcr  condition  for  going  to  !tca  :  or  with  a  deck 
load  it  WiMild  !«  rale  to  load  her  diturn  a  certain  amount  Iwlim  her 
IttmMil  mark  But  aa  Lloyd's  rules  do  not  provide  for  carrying 
deck  kNUlk  of  limber,  it  will  be  imixMsible  to  load  her  below  her 
regular  k»d  draugbl.  We  can.  hawe\'er.  allow  licr  less  initial 
«taiNlit>'  with  n  ilerk  toad,  fn  ronseqnenoe  of  the  threat  additHmal 
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freettoard,  or  in  other  words,  allow  less  ballast  proportionally  with  a 
d«ck  load  thsii  without  one. 

There  are  certain  statistical  conditions  which  muHl  exist  in  order 
thai  a  vessel  be  stable  and  .sen  worthy,  The  point  called  the  mcta- 
ceiitcr  must  be  sufficiently  liigh  above  the  center  of  gra^-ity.  The 
distftnce  between  these  two  points  is  termed  the  meta-ccntnc  height. 
Tilt  most  suitable  met a-ceii trie  height  varies  considerably  with 
different  clas»ci«  of  vcxsels,  the  largest  ones  having  the  smallest 
nniotint.  Records  of  meta-centric  heights  are  much  scarcer  than 
they  shouki  be  when  it  is  so  easj'  to  heel  a  ship  at  the  dock  and 
find  thiii  pcMHt.  Too  much  meta-ccntrie  height  is  a  grvatcr  fault 
than  too  little. 

Some  of  our  coasting  schooners  are  known  to  ha\'e  less  than 
twelve  inches,  and,  perhaps,  a  good  meta-eeiitnc  height  for  a  large 
ship  under  sail  would  be  from  thirty  to  thirty-six  inches.  After 
obtaining  a  point  to  start  from  the  nieta-ceutric  heights  desire<l  for 
the  two  conditions  of  load  will  be  determined,  and  then  the  amount 
of  hnllast  necessary  for  them  will  l>e  calcuUted.  A  displareineiil 
5ca!e.  a  scale  of  mela-ceiiters  aud  scale  of  block  co-efficients, 
together  with  a  mid-shtp  section,  atid  tlic  diuieasions  of  tlic  ship, 
were  all  that  was  given  to  solve  the  problems.  Having  the  meta- 
centers  it  oidy  remains  to  find  the  center  of  gravity  of  the  ship  to 
make  the  balance  of  the  problem  oi;c  of  simple  mechanics. 

The  "  Jirunel."  a  three-ma»t«I,  full-ringed  ship,  is  SSB.^  feet 
long.  38.95  feel  beam,  and  22.45  feet  depth  of  hold.  These 
dimensions  are  sufficiently  close  to  those  of  the  rour-ma.stcd  bar<iue 
"  Earl  of  DalkoiiiU"  to  admit  of  comparison.  The  "Karl  of 
DaikoHsit"  is  264  feet  loug,  38.7  beam,  23.4  feet  depth  of  hold. 
In  the  spring  of  18SG  she  was  lying  at  anchor  in  the  Bay  of 
San  Francisco  with  270  tons  of  coal  iii  her  hold.  The  captain, 
upon  receiving  a  charter,  decided  to  discharge  the  coal,  at  the 
same  time  lowering  all  his  yards,  hanging  them  over  the  side, 
thus  hoping  to  retain  sufficient  stability  to  mo\-e  hi.'i  ship  to  a 
new  berth  to  receive  his  cargo  :  but  unfortunately  his  ship  cajwiixed 
and  went  to  the  bottom  in  forty  feet  of  water,  and  was  siibsequcnll>' 
raised  by  the  Vninn  Injn  Works.  The  "Earl  of  Dalhcnstt" 
could  be  safely  moved  with  27U  tons  of  coal  for  ballast,  and  a  meta> 
centric  height  of  six  inches,  would  be  sufficient  for  this  purpose. 
r.,et  uR  a.s.sunie  then  ibnt  she  had  a  meta-centric  height  of  six 
inches,  which  could  hardly  ha\'e  a  greater  error  than  two  inches 
cither  way. 


aAUuarma  the  sjrir  'anojfSL." 


n 


Tbr    "  ffrumel"    xn  a  tittle  <ihortcr,    about  the  ^ame  tientn  and 

'  fthavl  t  foot  letH  depth  of  hold.     She  w  heavier  -tpaneil,  hits  a  ftiller 

load  water  line,  and  pcrhapa  a  litUc  fuller  Ixxtum  in  propoftion  to 

her  wM«r  ItDc.     The  Sxit  less  ilepth  »n<l  full  water  line  would  he  in 

Imt  filTar,  wad  the  hmner  span  nnd  full  under  wtiter  iHittom  would 

be  KXtfiMl  bcr.  but  the  difrenmcr  in  the  stability  uf  the  two  ships  is 

■M  Vfxy  great,  hot  to  be  uti  the  safe  side,  assume  lliat  the  "/iru>»et" 

'WOoScI  have  *ix  Inches  meta-cvntric  height  with  three  huiidrt-d  Iodk 

of  ballast     Tbe  diaplaocment  icalc  reads  900  totut  for  tlir  lif[ht 

^ansbt,    bat    in    irutity    the    '■  Jtrnnf/"  weigheil   1.10(1  toit-i  with 

fftvet  aboard  and  a  Kwept  hold.     Tlieii  to  aKeTtnin  the  centrt  oT 

gTwrity  of  tbe  »bip  wlien  empty  and  wilhtmt  balta)«l.  lusiime  : 

Ughl 4^dac«Btv■l    .  I.IMMoiii 

Ugblhalkal  ...  ;XKito4i> 

Wl»-ClT*r  tw^*!**  '*  incht* 

Dk^tommit  in  licbt  bdlax  1.«)0  toil* 

CcMtar  of  gnmty  of  halUot  •bow  top  of  fcccl.  A  Tmi 

The  dtAplaoettient  wale  fhwra  thai  tbe  draught  \x  U  feet  1  inch. 

aad  ibc  cur\T  of  tnela-ccnlcr?)  niea&ure?t  13  feet  0  iiK:he.i  abuvc  the 

Uf  oT  kcH.     Hence  the  center  uf  gra\Hty  of  the  shi)i  under  these 

.  nnBditieM  i*  IS  feel  sbo\'e  tofi  of  keel,  miiee  wr  aA^iiine  that  it  woa 

i>  incbo  bdmr  the  Dicta-ecnter.      Then   the  center  nf  Kmrity  of 

»lrip  without  ballast  iu  feet  = 

above  tbe  tap  of  the  keel.     Tbe  iDtiv*eiueiit  twiiig  tukcti  about  the 
cvr*  rjvity  of  the  allip  in  lit;ht  halluM. 

ihn  crnter  of  KniMly  is  not  alMolntdy  conect  becauw  it 
lu»  been  calculated  frooi  assunied  facte,  it  is  auflicieiitly  accurate 
far  all  fsactkal  pnrpn«e»  an<i  will  lie  ti.'<ed  a.-^  a  baxr  frir  the  Imlance 
of  ibe  pmUnn.  Fnxn  the  mrxv  of  bluclc  ix>-cthcieiit»  the  capacity 
of  ikeboM  wncalcuUtcd.  and  it  wii»  cstiiuatol  that  l,<K)i).0(Hi  feet 
of  timber  could  be  «Luwed  in  it.  It  wa*  owumett  that  Tftll.Oltli 
fat  of  tbia  would  \k  given  ml  wimd  at  4  s  pounds  [ler  foot  stowed 
ia  Its  bouon,  aud  tbe  balance.  200,uOO  feet  of  Oregon  pine  at  3 
pwir^*  per  (but  placed  cm  top,  which  together  made  I.AIO  toni. 
Tbe  CBAcr  of  gravity  of  llits  lot  wai^  pluL«d  at  It^  fevt  alMiiT  the  top 
«f  kacL  It  wa»  abo  otittuted  that  3W.800  feet  of  Oregon  pine  at 
S  pmiH"  per  foan.  or  900  tonn.  would  constitute  a  deck  load.  The 
ecflttr  of  gravity  nf  thi^i  wa*  placed  '29  feet  abov«  tbe  kccL     Then 


the  center  of  gravity  of  «Iiip  ami  total  cargo  witltotit  batlast.  in  fcet. 

above  top  of  keel    - 

_  IIWI  X  15. tS  -f-  IK4U  X   111  +  WBl  X  ffl 

aud  the  center  of  gravity  of  ship  and  cargo  in  hold  only,  above  top 

of  keel,  in  feet  — 

^        IllWXlS.IS  +  IMtlX  10       „„, 
''=  JHNi  +  i>Mi)  =i«.fl«feet. 

Il  is  now  iitttissary  to  determine  what  iiietaceiilric  height  we 
will  aim  tu  nttain  for  the  two  txindttiotiH  of  load,  and  then  oalctiUte 
the  ballast  to  snit.  Again  rcfciring  to  the  "'  Ear/  of  Pa!hoiisie" 
TortlatB,  her  plain  .H-iil  tircH  wns  23. S":^  scjuare  feet,  aud  that  the 
center  of  effect  of  the  wind  wasJ)8  feet  above  the  deck.  From  this 
it  was  assumed- that  the  plain  sail  area  of  the  "  Brmtel"  vai 
23, (MK)  s(|iiare  feet  iiiid  that  th<r  center  of  effect  was  74  feet  abmt 
the  center  of  lateral  resistance. 

It  was  decided  lo  allow  her  a  steady  angle  of  heel  of  8  degrees 
with  a  deck  load,  and  5>v  degrees  without  a  deck  load,  under;) 
wind  preswiire  of  oiie  pound  per  square  fuol.  The  greater  angle 
for  a  deck  load  was  allowed  for  rea.viiis  already  stated.  From  this 
the  rcspecti%-c  nieta-cenlric  heights  desired  can  be  calculated, 
a.H.>uming  the  aiuatint  of  1)0110.^  to  (;et  nppri)xini.-iti.'ly  the  di.Hplnee- 
nieuls.  and  also  assuming  that  the  uieta-cenlrtc  hei^ht!^  will  be 
practically  constant  for  tlte»:  angles.  ]n  tlic  GrHl  cr.sc  assume 
^iiRicicnt  h:)llast  to  bring  her  down  lo  her  load,  whit-li  gives 
a  displacement  of  3.9(Hi  tons.  lifHi  tons  Iwiiiy  Imllasl.  Then  3.iJ(K) 
X  2.a*U  =  8,7««,tM«)  [loimcls  ;  and  3.30(1  ■:  74  =  1,712.000  foot 
jxiunds  of  wind  pressnre. 

I,7l2.ftn() 


BjnFt.lMNI 


=:^  .llXi  Tcrl  ^:2..'L'»S  iiicliNi^  rif;htiii|;1«WTorRtupiil  1*  «tl){lc. 


The  niela-ccntric  lieiiflit  of  O  &t 


■i:3^'l 


l(i.tlU  inches. 


'SiiieSiiegrpeB 

In  the  second  catie  assume  i!i20  tons  bal1a.-it  which  gives  a  din- 
placement  of  3,4iW  tons,  and  .1,4fi0   ■;  2,340  =  7,750.400  pounds,  and 


T.Tno,4(il< ' 


:  Sl^tt)  feel  =  ^''.UTKus  =  righting  Iwcr  of  ^Ip  *l  S'^ '  iin|{le  of  heel. 

^«=S,-ner..,deKr«3  =  -^"-«' 
As  has  Ijeen  said  there  are  many  timber  vessels  on  this  coast 
whose  nieta-ccntric  heij^Kts  would  fail  far  short  of  the  (\.   M.  which 
the  abo\'c  as-sumptions  and  calculations  have  led  the  writer  to  select, 


HiLLAHTISU  TilH  SIUI'  "BMl'SUL: 


» 


faitlicnnore.  ff  Uie  "  ffriinei"  wss  goliig  (n  the  coasting  trade 
I  of  ibc  AontraltaR.  ■  Uri;cr  atiKk  of  liccl  mitilit  have  ticvn 
v^lccted.  ant)  ■  inuUlcr  nieu-cvtilric  liri|;til  ti>c<l. 

Tbc  imoiuil  of  hollnrt  wa«  dclernnn^l  liy  trial  fakulatioiiH,  or 
io  other  iionl».  tbr  tnUast  woa  ii<vsunird  and  then  it  was  nMrcttaincd 
^whether  the  nuta-cvntric  htrif^ht   wa*  ^iiiTicicntly  cloiw:  t<i  thow  wv 
«rttl«iJ  on.     As  flbovc,    hHiIi   a  deck   load,  assuiiiv  TilNl  tons 
illaM      Tbcn  the  critter  of  gravity  willi  Iwllsst    - 

*^  *^ "       Vim  +  m*  "  '*■*  •*** 

lor  it*  height  ulnve  tap  of  keel.     The  lueix-center  oti  llii«  di»|>)acc- 

acvording  ti>  the  scale  i»  llt.fMI  feet  at>(n'e  ti>f>  tif  keel,  giving  a 

r ■MtB'cnitnc  beiffbt  of  1.4  feet  or  Ur.8,   which  i.-i  ulMjut  what  i% 

fnintrvd.     For  «  hold  catyo  tmly,  a»Hime  TitKi  lona  iMllaiit.  tbcu 

CGI—  ^^,j    ,    .^j,,  *  I4.U  feet  above  tlK- lop  of  Uir  k«l. 

The  neta-cemer  on  this  dtspla«nieiit  ta  l«.-ll  feet  alww  top  of 

gixtng  a  lattB-crntric  height  uf  2.'2H  feet  or  'ii'MW  practically 

the  beiKht  doired.     tiOt)  totu  hallnsl  i.s  tlien  miuirctl  for  cnmitig  n 

tlcck  kml.  and  900  ballwl  lor  a  bold  carvo  ualy.     It  may  be  ittntitl 

.the   araounl   of   Imtlud.    h»th     ftnr    ilelemiitiJiig    the    iiiirtn-eeiitrie 

hrisfatx  ami  al«oloseeir  we  had  the  nietacemrif  hfishls  ilesired. 

wen  aol  ubu»cd  w  closel)'  at  fmt,  but  trial  calcnlatiotiii  wnc  lint 

«o   that  they   fmdd   lie   assumed  uHthiii   close   limits.     The 

'''bcicllts  oi  the  centers  of  ifravitjr  of  tite  i>ari4>uK  amoiiitLH  of  ball%'it 

E  all  placed  A  icrt  aNn-r  the  top  of  keel,  tbe  bnllasi  in  cvtn 

bcinx  tninmctl   the  <uiiie   tirtghi.   hut  nt-c>  ii  greater  ten);th  uf 

vcjikI.     It  woH  finally  decided  iK>t  to  carry  a  deck  load,     iftu 

.  vT  ballast  were   plami  aboanl.     The  actttal  cargo  consisted  of 

■ '  fcrl  of  rw!  «i»Hi  :  riti.iWt  Tert  of  silRar  pine  :  48».69R  feel  (if 

._   1-  pine  :  Jl»..138  lecl  a(  jelluw  iritK* ;  1,2541  doi>iH,  equal  to  ;1U.(hhi 

fcct :  SO  barrcla  of  oil :  4  cmiriagca  in  cratcai.     The  mean  druutrlil 

fTody  tM  tea  W8»  19  feet  2*~  inches 

Hefeve  the  ■•  flnmr/"  sailnl  Captain  Metealfi'  *twpende<l  a 
wetfhl  ni  the  main  topsail  yard  ami,  and  satisfied  himself  thai  Mic 
m  •r«-|torot{  trim  Titc  (lifsplacrnietit,  accordiiiR  to  the -oilc, 
.  S.tfOO  Ion*,  or  80  toi»  more  Itian  culculated.  but  it  will  l>c 
outkad  Ihat  flO  tun*  mt»re  lKiIIa.Ht  htos  placed  aboard  llun  ntinialed. 
wi  ibat  the  deJil  weight  (if  t* run  wim  witltio  ten  Imx  of  that  e^li- 
autnl.  Tbc  ot}  tunn  extra  ballaul  were  put  aboard  bceautc  there 
WW*  to  fcc  leaa  red  wuod,  and  it  va.*  thought  the  certicr  of  gmvity  of 
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the  cariiu  would  be  a  little  higher.  The  position  of  ibe  variotis 
calculated  centers  of  gravily  and  tnota-centcr*  in  the  mJd-nhip 
sertioiis  are  accorditij*  to  the  foUowiTig  niimhers  : 

tl]  C.  C.  of  lmUii.-it ■'..     fKt  above  keel. 

(2)  C.  Cor  fthtpliKfat  1-i.lH   <■ 

(»>  C.  C.  of  c«rgo  iu  hold lU,        " 

r4)  C.  G.  of  deck  load 29. 

(£)  C.  C  of  ahip  an>]  total  cargo     .  17.14    " 

(0)  e.  (;.  of  Aiiip  uiitt  hold  curKo  .  .         ...  iA.a»  *■ 

<7)  C.  C.of  •hip.  U>Ulc«r|£oandlMllaM tlUlB  " 

(8)  Height  of  meU-ccnter  for  (7) .  16.66  •■ 

(8)  e.  C  of  aliip,  bciH  eaofga  lavA  tmllut.  I4.1H  " 

(1(1)  Hciglit  oT  mcu-c-ciiter  rorfllj l(;.41  *■ 

The  cnplain  of  the  ship,  oti  arriving  at  AuHtralin.  reported  thai 
lie  ha»l  a  comfortablt  voyage,  but  Uiotight  the  "  BrtiHcl"  was  a 
little  tender,  this  was.  however,  as  intended. 


THa  PLOW  OF  WATBB  IN  PIPKS 


Mr.  Williiiiu  Cnx  w^ite^  to  Ihe  editor  of  fiii^ inefhug .  I^ndoii. 
SIS  follows :  "  1  lake  the  libcrtj-  of  stibtuittiitg  herewith  a  new  and 
origiiinl  formula  for  ascertaiiiiii);  the  1(V»  of  head  in  pipes  by  fric- 
tion, which,  wliile  txriiig  very  much  simpler  Ihari  Wtesbach's,  gives 
almost  identical  results,"     The  formula  i-s  as  follows: 

t.ct  I.  =  length  of  pipe  in  feet.  V  i>  relocity  in  feet  per  iwcanil. 

r>  s:  ilinuielt-T  iif  pipe  in  in^'hes.     H  ^  friction  bead  in  fecL 

1. 
Then     It  =  X       4  V  +  4  V  +  V  -  i 

The  r<n-inuln  innv  be  further  itiiiiplified  bv  fv«lui-iii){  it  to 

I.XC 


or  ( 4  V»  +  «  V  -  S  >. 


H 


D 


ill  whTcli  C  i«  replscwl  by  llie  folluwini;  vsliic.  ttccording  to  the  velocity : 
Velocity.  1  ft.  C  =  .«>oS3  Veloctly.  «  ft.  C  =  .l-UW 

■•         2     ■'      =   VZ  "         7     ••     =  .iMIIsa 

"        a     ■■     =  MWti  "        R    "     =  .Ul.", 

4    *•     =.OflSS«  ■'        9     •■     =.a«w» 

"        S     '■     =.IOa5  "       10    "     S.373S 

In  the  Inst  forni  giv'en  thi.H  rule  is  very  simple  aud  eaity.  if  one 
lias  at  hand  a  li^U  of  the  values  of  C,  but  it  i*  usually  more  con- 
^-enient  still  to  u.'%  worked-out  tables.  auoIi  an  were  printed  in  thiK 
Journal  three  years  ago,  and  since  then  extensivdy  employed  on 
tbis  Coast. 


'  WWr«  Uw  |MirrhaHT  vf  11MCI11DC17,  try 
nf  hi*  nMtnct.  luu  a  nnwntialil* 
r  far  tvcvUtb  tt  to  Riakc  kiiowB  il* 
,  lart  iMtraiJ  ol  Aoiagi  it  Ik  kccpa  ftnd 
^■*  iW  MMcitiMrrr  fnt  anBic  Imitlh  of  tirac, 
^id  watQ  Uir  aclkr  tcrk*  tu  ircovn  Ihc 
pfMprdT  uidM  Uh  cootnKt.  brcnuw  of  fail- 
WT  ta  pay  far  b.  tM«  b  ■  raiiilcaiMiH  at  ihi 
tomtart  tn  ikt  pirtiupT  cvrn  if  Ihr  ni*' 
aAiaan  wa»  4aJWti«i .  Anii  In  *i>i-1t  miii  to 
WWWg  tkm  iWirtJBBn  <l"  Kllcr  may  ltitn>- 
^•M  vvUiac*  Uwt  Ifct  parrhMCT  has  uicil 
A*  jniyarty  fr«an  iht  lin*  of  it>  •Wlivcr^  to 
tBoa.  «ad  ikal  It  lu>  farcn  ifrmlly  dnmaitnl 
ty  ^trfa  w,  other  tluin  ibr  ileteriotatlun 
I  ttUtmf*inti  %m  W  the  macliiiirry  in  u 
bv  alltMKtl  tbrrrfbn-."  — 
Ift^^  4"  ItwttA  JfaMif/'acriinaf  l'anifKi>>|r  ii, 
II»^.  Aa^rrwr  ChMrf  V'  Jioftk  t'mnii»a,  IS 

"iBkMlt  te  HrfrmgMllgm.  wIlYM  lllc  cur 

•  •M  ft«v   ftaw  dMllit.  ami  Ihr  vajtcrtu  arr 

*  ■—*-■—,  aad   thrrc  «r*  nu  pria«  wljitill- 
prclimlM«i7    iojnoctioo    vill    be 

ty  U  4c<CMUiit*  arc  amply 

I  to  Ui^  iliwiyfi  that  m«y  tie 

aftinat,  tb««  ao  fiiut  bcannft."— 

Mmmtif'Mtmtimf    C-.    n.  JiKvh  J. 

TaOva    ir«a^WMriiay   €*«..    f.  >!.  Cimril 

KiePtd.  Ibp.  XI4. 


M    I^JimrttM   nil)   hr   ItrniML 


fcUrTTMml  «r  Palf^  Clalnu 


as     iavctttnr    Biak«a   •  jp:nertc 

aari  Alao  NihnrdiiuMc  spcciAr  in- 

I,  mmJ  prrwtitB  th*  whole  acria*  in  a 

rf  i—laMpBriHMiiwp|>Ur»t>c»ii,  tic  can- 

W  llln  ■■!.  bf  «ttlia^|vnit  atnrcndmeob 

ta  gva«r«t  l^■ll^   »i  cnUncf  tl'^ 

of  MCh  iWWlltiow  «0  a*  tn  r«tmil 

teto  tfaa  kgnkn  of  aaotbcr,  anil  thus 

•  wriv*  "f  tiuwiltffbiff  patrMtt."— 


'  Wliik  It  M  Uk  dtilt  "<  an  cttiployvr. 
whrthvr  a  ntllroMi  company  <wnthrrcar|nr- 
•tiofi  fir  prrvuti,  10  inakr  the  «ork  of  its 
cBlployn  as  tafc  ubrciwiubly  proclkablc, 
jrt  trbca  Ihf-  rniployr.  with  Tnll  kixxaltilK' 
of  all  tbc  itfl»gcT«  inciilcnt  lr>  or  ^-ooiicctcd 
until  tbe  eiupUiytiieDl  lu  it  U  eunilnctcil. 
acwpta  iltc  eiti[>k>>iUFnl.  or  hnvioK  "'iN^itnl 
tfar  Minr,  continiii-*  in  it  with  such  rnll 
knowlrifif*.  nikI  wiihout  any  promiK  on  Ibr 
pan  or  tlK  cniptoyci.  'ir  aiiy  Tcatnn  to 
ruiiM'l  iHi  IIk  |Mrt  nf  the  eiiipli>yr  llint  tbr 
«inph>yiiieDl  will  \x:  made  Ina  daDtcrruuh 
thr  rtiipl<t)-c  aaauinra  all  the  riik  anil 
biuartl*  ol  llir  rnit>lnymrnt.  Aitd  wbtr* 
ihv employe  knowinx  <bc  ilangemu*  clMnc- 
tirr  or  Ihp  work  wliicli  Iw  ia  rvqaimd  Ui 
(III.  nixlcTiakr*  llir  kamr,  *ltlioti||h  utmitl- 
iiiljly.  ''if  fear  nf  ioain>;  hit  cinploymcnl.  anil 
in  inyiin»l.  he  liii«  otill  no  cjinor  of  action 
nKUiiat  hi*  ma*trr  "— .'^•NiArn*  Kiin'94  Unit' 
vny  (.'0.  ri.  Jlmm.  Siiprfmf  t.'imrlitf  Kniimu. 
^1  ftK.  ktf.  sas. 

KRlanci-mi-nl  wi  m  VmUnX  rUlm. 

"LrUrn patent  Sio  ITI,I:^'>.  mmH  Urn-ni- 
bcT  a».  \HVt,  to  John  C.  ».v*4.  for  thf  bob- 
coBductinK  eoverittic  f»r  '■boilcfs,  tteon. 
water,  and  uthvr  plpe^"  clahiwi)  ■  co^'vring 
comjNMnl  of  Uym  or  wrappinK"  of  paper 
aattiraird  miIIi  ndbraive  mal«rial.  aiM  torn- 
praaacl  wliilv  living  foni»e<l  into  tubulu 
ftinoi  "of  a  ihicknew  of  one  halfinrfa  or 
tBO««.  MilMtaiitiatlj-  ••  (IncTilieil,"  A  tt- 
Imoc  uf  Ihr  {Mtcnl— No.  \1^  Etsnteit 
Ki»KtM  III.  I'd'— omitted  frum  iliv  pUibm 
the qnolFd  wont*.  TbixBNs  an enlargrtnetit 
of  tbi-  Haiiii,  nrnritviBK  (Ur  reimne  ianlld. 
aad  thi*  effect  ronlil  not  \tt  a«oid«>t  on  t4>c 
tbrory  that  a  ro^tring  of  1ca«  thaii  haU  an 
inch  wunld  not  conrtilBtc  the  "thwoa|[b 
oon -rno  liar  tor  "  of  tbr  •pecUiratinna  ;  Urt. 
«ihn«  a  leaa  thicknraa  Bieht  dm  br  auA- 
ci«ti1  for  tKiilciB  Bnd  ■IcaiD  pipe*,  it  inatii> 
fatty  unaht  br  for  "wain  and  otho  plpea." 
— alaa^Mn  tltt*t  fa^ulafiitf  Co.  ra.  Jvkmmm 
.1  rv.,  r.  H.  f\rntii  Cowi  of  AppnOa.U 
/>rf.  Urp.  S^K. 


lAW  VOVm'   DKCJSWSS. 


I^nnxl  rnrlliiH   of  Pnlcnl    with    Ki*»|>f^t    tn 

"Where  «[nlcnUc«wigi)nlninil^iiilcn.-at 
In  A  pnlctit,  ^cn^ng  not  \<t  iHanuracturc  or 
K'tl  ttir  [inldiK-il  iiiAcliiiir,  iw  iiiaki*  «iiv 
iiiiprovvnieiit  tli«T«iii  M'hicb  would  aOapl  il 
111  »nv  otticT  kiiul  of  work,  and  miti9cqui.-iilly 
llu'  DMiiiTH^u  lueil  him  Un  iiifriii>jctneiit  in 
tiiiikiii};  an  iiii)irf>v^Di«ni  nn  the  mnclitiic.  it 
wn*  clpi-itU-*!  on  motion  for  prelim  in  ury  in- 
jtiDClioD.  thai  in  llic  lighl  of  tbc  abov* 
VDiitrktt.  aUV)un);li  thi-  tvlx  wa»  not  1i«M»t 
Itiercuii.  the  jiauiilctwas  not  in  nm  favorabU- 
a  position  Wrorc  it  I'otirt  of  e<iaily  a»  one 
wIki  iofrinxcs  ijijnorantly  or  iiinilvcitcnlly, 
anil  Uiiil   tlw  |)nl«rnl    olmuld  lit-  troiKlrned 

tiWralU'  H<i  n^ititt  liiEi)."~/,4/ririif  r».  Utivtti, 
V.  .■«'.  CiiTiiir  t'oiirl.   S'rn    Yuri:.  .'■.'  I'fd.  li^f. 

KlciHl»m  In  ItitllilliiirK. 


■'City  ordioanccn  rv(|iiiring  rlrvatimi  to  be 
tniilt  and  protected  in  a  certain  way.  and  to 
li«  pcrioiliciilly  ii»ipct.'te<l,  >lo  nut  curate  a 
civil  linbility  iii;iiiii«l  a  (HTMin  whii  violaim 
lli«in  tnw«nU  one  trlioii  injured  I>y  nn  aeci- 
(kiit  Ihul  wa>i  in  no  wajr  earned  by  Mich 
violatinn.  And  »  city  ordinftim  which 
tvfiulrr*  ninctiiiirry  tliai  i<>  so  locnlcd  ii»>  ti> 
ttidRn):^  tlie  livTs  and  linilis  of  ihtm.-  eiti- 
ptaye<l  in  th«  buildjii){  10  \>e  *a  t.-ofer#d  or 
Ritpinli-d  K>  insure  anainst  injury  to  such 
rtii|>I»yfft.  K'^'*^  ni)  rij^lit  tif  acliuii  U*  on 
iiijutvl  prnoii  u'tiu  ■«  not  nn  ciiiployr,  ma 
vrhrrr  »uch  a  pcnnn  in  ii^urcd  by  the 
i-omit^rwdffhl  nf  ait  <tcvstor."— 4ViAw»i  n. 

/^•iHlnt.  SHfirtmt  t'rtitrl  nf  lUimtn*,  .tS  ,V.  A'. 

Krj>.  W.*. 

S«l4-   uf   (;«<hI    Will. 


Afcnmiilallntc  Wali-r  «r  Klniri(ilj> 

"  It  cannot  be  quest  iotied  Ihul  niic  has  I  tic 
ri};ht  lo  accntiililiiiti?  Miiler  iipi>n  Iiis  own  real 
pr()]ierty  and  nw  it  for  a  motive  powrr  ;  Iwi 

I  be  cannot  itiM-hnr:)ie  it  there  In  wdt  qtinnii- 
U*!i  tliut.  I'v  lllc  uctiou  of  phyucul  forco 
it  will  iimntLitr  hi*  iieijilitKir'K  ian<k  and 
dcxtroy . bin    propetty.    iuhI  «liir)d    hun«el( 

'  rrcnn  liabililic*  by  tbc  pica  that  it  hba  not 
hif)  not.    hilt  an  iitexnriiblr  law  of  lulnre. 

I  tliiil  c7iiiiHa*d  the  <lainMg«.  So  If  n  peraon 
cullevlii  Tor  plea»ute  or  pmdt  the  Butillr  and 
imperceptible  electric  fluid,  tliere  wnuld 
M^iii  tu  iK  no  gnat  bardahip  in  impDMng 
npiin  l.im  the  iuibm-  dui  y  which  ii.  trractwl  n( 
llic  unncr  of  tbc  aecuiniiliitcil  water  puw«r. 
—that  of  providing  artificial  cocMluit  tor  the 

1  urtifidal   prudncl.   if  i>cc«<(wiry    to   prereat 

I  Injury'  tu  nlhcra."— i?iti(«*ii  ftircr  'ffl.  '  'o.  n. 
Wttterrlirt  riimpilM  A  H.  Co.  jS  AT.  K.  lUf. 

llriitiiiHCP. 


"  Wlivn  a  pcnon  sella  lo  uiiotlicr  Ibc  good 
will  of  his  htisinensef  a  particolar  kind,  and 
affr«c»  iioi  10  eiiirr  a  like  liuaineiw  in  the 
MUiie  place  while  tlieiaiier,  or  anyone  ilcilv- 
iiij{  the  title  to  the  ffouil  will  fruiti  him.  in 
eii|tat:c<l  III  such  tiuMnc»<,  and  Uiter  h«;  en- 
K-ixe*  in  a  j^neral  Biefchnndiite  hnKincasin 
that  place,  and  anions  other  tbings.  *clU 
article*  which  ore  aWt  aold  in  hi«  rormcr 
particular  Imuiina.  is  an  action  for  breach 
of  cpfltract,  he  CMi  show  that  ftticb  orticlca 
do  HOI  tielnng  especially  to  nnch  particular 
busincM.  but  arcartlch^of  ];encT«l  mercban- 
diiw,  to  sell  wliiclt  would  nut  tic  a  violaitim 
of  hi>  eonlract," — Prinr  m.  l>{-j//»,  Supi-riiif 
C'fwrf^'  CWi/i/riiia,  it  Par.  Itrji.  IM, 


"The  owner  pf  hi){lteT  land  is  not  aiilbOF- 
iinl  by  the  law  to  diR  through  ur  rcinoTv 
n.iturnl  harricra.  and  thereby  lei  mi  to  ndjojn- 
inii  lower  InniU  water  thit  would  not  other- 
wise  nntllTnlly  Aovf  ill  that  dirvclioii.  And 
in  caM!  he  altcmptK  to  dig  il.  where  it  ia  rva- 
iioiialdy  retliitii  that  the  j>ropi>scd  acl  of  the 
piiijiiiclor  of  the  higher  lamln  wilt  cauM- n 
sulHtautial  and  irrepnrablc  injury  to  the 
private  rij{h Is  of  the  owner  of  ilw  lower  load 
by  rrcflling  a  private  nnisaiice  on  liia  prrai- 
Idco.  n  rout  of  ctjiiity  will  nfTonl  relief  fay 
decreeing  an  injunction."—  O'mAaai  n. 
Kftur.  Suprtmt  Court  0/  ItHimit.  Jf  S.  A*. 
Jtep.  /«'. 

When  T<-iuuiIm  (lannul    Rcinutr    Plalwrr-. 

"I'nieu  provided  Cor  by  the  utalnle*  of 
hla  atiitc.  or  by  lipccial  conlract.  a  tentiiit  liaa 
no  nKht.  lifter  tbc  cKpitnli*  11  of  his  tt^rin,  lo 
reniore  aiticlea  of  property  ailixcl  tiy  him 
to  the  d«i»iM(l  pretnttc*  for  purpoM^  nt 
trade.  Articles  w>  nflSicd  and  hi  left  aRer 
tile  expiration  of  the  Irone,  wtthout  any 
agreement  with  the  owner  of  the  dcmined 
pmaiscs.  become  hi*  property  aboolBtclr. 
A  purduser  of  tuch  ifode  fixtarm  fma  Iba 
tenant  take*  Miliject  to  tbc  MMfle  et>nditi«o* 
for  he  Old)'  buy*  what  the  tenant  ha>  a  ri|ttii 

to  M'll." — StrrrI  e».  Mjfrn.  Snyrrmt  Court  vf 

.Voii(K  DvlQia,  W  .V.  II'.  Rf/t.  i.«7. 


>• 


INDUSTRY." 


MHN  AlCHAROa.  Eotod 

Mr«»  ■n*Tllir  BT  Til* 


FWTHOCW   \W\ 


nUlRlARN'.  tMM. 


NaU 


COMMKNTS. 


If  Ihe  rcfNTt  in  true,  nnthin>;  has  hA])pciicd  for  years  |ici!il  aa  db- 

tn  cniphiviri]  men  an  thr  projrrtt'd  sirikv  of  the  cily  mil- 

in  ChiiiiKo  next  »|>niii{  at  Hit-  ■■[tniing  or  (lir  cxliihitwin. 

Men  )u^'c  generally  been  content  with  an  assumed  claim  of  equity 

loul  [unuMi,  in  thrir  iletniUK]!>,  hul  U^  a\iiil  lltcitmeK'cs  uf  ati  vnx^- 

(eocy  to  kwx  higlier  njj^  is  inlnniuun.  anil   it   vvuiild   Ikt  cunuiu 

to  know  jtMit  whAt  tbr  rvA*<>tiutg  wft<i  in  the  nintter.     A  dcrantKl  of 

nitra   pay   for  extra  icr^'icr  <hiriii;i  the  rroniled   trnffic  nntiltl  Ite 

^ttaMiaaiAt  cnooch.  if  fiirlv  pn-stiiied.  hut  ii  threat  tvi  tni]x^te  jiublit: 

tniTvl  and  traffic  on  5ucti  an  occasion  tu  exact  increased  pay,  shows 

a  dangCPMi.'x  >fiiril  alimoil  in  the  lamL      Roltljtrry  within   thf    {tnlir  of 

'the  law   i»  no  l«ttcT  than  txib)icr\   in  vlolntiun  of  law,  when  the 

tdfact  upon  lh«  pcnon  n}l>licd  is  the  Mtnc.     Thin  is  one  case  of  s 

propupctl  Unke  in  which  na  inic  can  find  an  exeasint;  ctrvumsUnec. 


TbedwdoptDiCtit  of  two  Iraiumntinenial  iduIca  m  the  Dorthcni 

'f«n  of  tbc  I'nilnl  States,  and  one  still  north  of  that  in  Canada,  in 

tbccydooe  |Mlh,  and  lru\-er>ing  nryi<fU-s<if  ice  and  snow  in  winter, 

|aa  CDuno  that  arc  mudi  lant,t^T  than  if  raii<4ructetl  fifteen  hundred 

iIb  to  Ibc  «>mhw«rd.  i&o»c  of  tltc  !>tninKe  ]>nit>lcii»  uf  nur  day. 

'  Tbr   local    tiaSt.-,    |>rv<«ui    and    pf<Mi>erttve.     nultanal    hnuiHUrie« 

and  an  iRMTcrtic  iK^alalitni  to  tbc  nurtheni  bell,  are  no  doabt  the 
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maiti  renKoiM  for  the  northem  railways,  iHit  in  so  Tar  as  an  EuiopeBn 
route  to  Asia  »ii<l  Australia,  if  one  takes  a  map  and  looks  it  over. 
an  jnfcrciict  will  I>e  lliat  tlic  Inie  trnnHCOiilinentnl  rotite  i«»]ong  ibc 
3.^tli  pnrnlk-l  tlirou);))  the  Southt-m  States  from  CbarleKtoii  or 
Suvantiah  to  Sail  Diego  on  this  Coast.  It  is  true  the  Soutlicni 
Pacific  Company  with  llicir  liiiirs  to  the  Oiilf  of  Mexico  in  a  man- 
ner coiistitiitf-s  such  a  railway  Hue,  bul  for  some  reason  has  failed  to 
secure  their  proportion  of  Huropeau  travel  across  the  continent, 
stiU  a  southrni  line  will  ct>me  sonietiine. 


There  is  a  good  deal  of  space  wastwl  in  our  Auiericati  jouniok 
in  explaining  how  there  is  a  tendency  to  what  is  called  "protection" 
in  Cti^land.  and  wrtainly  with  svaiit  knowledge  of  conditions  there. 
As  in  other  cowntrics,  certain  people  there  would  like  protection  for 
what  they  sell,  and  free  trade  for  what  they  buy.  There  are  what  are 
called  protectionist*  in  nil  countries,  and  always  will  Ijc,  those  who 
are  willing  to  advance  their  own  interests  at  the  expense  of  their 
neighbors,  hut  anyone  who  uiiderKtnnds  the  laws  and  commercial 
principles  nn  which  hiiMncsM  is  done  in  l^iigUnd  will  know  how 
impi>>5iible  a  return  to  indirect  taxation  would  be.  Their  FarlJa- 
meut.  the  sovereign  power,  wonld  not  dare  to  disturb  the  jealousy  of 
pcr.st)nal  ritthts  that  is  so  prominent  in  all  affairs  of  trade.  The 
Postmaster  (Icneral  can  not  make  a  contract  for  mail  service  with- 
out having  his  procedure  brought  np  in  Parliament  and  overhauled 
to  see  if  the  service  is  paid  for  at  a  rate  to  diseriuiinate  against  other 
lijifs,  imt  carrying  the  mails.  To  increase  the  price  of  any  home 
manufactured  pro<iHct  by  n  duly  wonld  raise  a  whirlwind  of  pro- 
test. Dnties  can  be  and  arc  usseaicd  ou  commodities  not  produced  in 
the  United  Kingdom,  but  this  does  not  of  course  discriminate 
between  home  industries. 

Mr.  F.  M.  Holland,  in  Oflt-n  Oi/rf of  fJeceraber  1st.  1892.  says  of 
the  discovcr>'  of  America  by  Columbus,  that  the  MaUhaa  sailed 
from  liristbl,  Kn^l.-iiid.  July  3,  I-1U7,  to  GreeiiUind,  over  the  course 
of  Lief  Kricsson.  then  south-west  into  the  Gulf  of  St.  Lawrence  and 
landed  at  Cape  llriton  and  set  up  the  flags  of  England  and  Venice. 
ThU,  s:Ly»  Mr.  Holland,  \va.%  thirteen  iiiontlui  befoTe  any  juit  of  llic 
mainland  was  known  or  seen  by  Columbus,  and  was  twenty  years 
before  any  ^)|)aiiiards  landed  in  Florida,  also,  that  this  diwovcry  of 
Canada  by  the  Kuglisli  wascoulirmcd  by  various  explores  from  that 
couutry,  including  Baffin,  Drake,  Hudson,  and  John  Smith.      The 


ABcnvcry  in  tin;  Gulf  of  Si.  T^^wrcTiCf  was  at  dav  brvtik  on  Si.  Jolin'9 
Jtjr.  Oac  f>i  the  CaJwU.  Ji>!m  or  St:))«i;itian,  wa?  in  the  Mailkrw. 
Edmuoil  Harke  once  claimed  ihat  "  wc  derive  our  riifbts  \a  America 
6oai  ScbaMlait  Cibot,  wbo  first  inmlv  tlK  Aiiicricnii  Cotitinmt  in 
1497."  It  i*  nirivttH  how  fiw  hiitidrcd  jrafKCnn  dvxtroy  )iiHt»ry, 
cna  williin  itit*  prriod  of  Tvcenl  history. 

The  Pncajtietil  of  the  l.'niiwl  Slalcs  Iim  a>;»iii  slirml  up  llie 
moTf  «ih)«ct  of  "TetaliBtinn."  in  rccommeiirfinR  irisportion  of  goodit 
is  tnuuit  hctmxii  Amcrimn  purts.  nimi^I  »»  iiiuiat.  at  Ihc  c(>ni' 
mcTtial  intcfcsiA  of  tlii<)  C<isist,  bccaiiw  the  case  U  that  of  ipKxU 
roBiing  bov  tn  lie  mihi|>p<rcl  to  VanruavKr  nml  carried  acro&«  the 
eoontry  b>'  ibe  Catuiclrau  Pacific  Railway.  The  aInuM  certain 
rmalt  la  tbat  «tich  ifowb  will  be  taken  tlirect  tu  Vancouver  iti^tend 
nf  In  thM  port,  to  our  Iom.  ami  with  no  (iO«<Hlt1e  L-otiiiK'tisnlioii. 
TbrTF  wrm«  to  be  itolhinK  nei^lectcil  that  nill  tend  to  l>uild  op 
C«n»cliMn  cunmicm  un  tht»  or  the  AUiuitic  Coast.  Thtrway  to  hold 
thr  tT*de  lot  our  own  routes  is  to  caiT>-  it  at  lower  rates,  which  is 
rertaialy  pKnJble.  aiid  when  nny  wrong  t«  done,  <leninnd  rvdreiu^ 
wilbout  Mich  un  odmiaioa  of  wcnkncM  ilh  tctaliatiou  alwayti  ia|>lic». 
It  t»  •  prvKerluTe  hatefal  in  nattif  ant)  nature,  not  iKVnmtug  a  Krvflt 
Bation.  or  any  nation. 


*■  The  Ltmits  i>f  I,cHitimnlc  ReIii;ion»  nisciiwwn"  by  the  llishop 
|tetaw^«re,  in  ihe  S'i»tk  .ImnuaH  Hei'uu  for  IVccmber.  will, 
is  tbc  opiuian  nf  many,  traasamd  the  limits  fixed  h\-  itwif.  nnd 
vlobte  the  ver>'  rule  which  tbc  object  is  to  wt  up.  The  Bi3tuj|] 
after  qat>ting  mkIi  legal  decisiuns  bearing  nn  religious  niiilten  aa  the 
rccurd*  of  thi«  coiinin'  ihow.  and  which  are  mainly  against  attacks 
spaa  cbrfftianily,  he  en^lr  slips  mtr  into  the  divinity  of  Christ 
beinc  an  eaacntial  c<imponeiit  tn  n-hat  the  tcmt  of  christiatiily 
tmpltev  forgetting,  pertiaps  t*oitv-enient  ly,  tlinl  a  large  number  of 
reiginoa  and  e\Tn  christian  people,  in  this  country,  do  itot  Jidmil  tlie 
iMaiBy  at  Chri>l  uor  tKlic\-e  i(  t?  Intight  in  the  Mripturo.  It  i>  a 
giirroua  thooyht  to  maoy,  perliopit  all  thr  Icadinjc  chnrches,  thai  tlte 
GovtntDHit  <Ioet  not  recognixe  and  enforce  their  pnrticulnr  faith  and 
(nRtKand  fix  a  limit  tu  r^giotis  di«ni36ion,  Tlie  limit  of  com- 
■loo  DouTtevy  and  the  depcndeocc  of  a  puhltsber's  profits  on  his 
abaerring  tbe  deference  due  to  widely  held  rt]>iiii4m«,  is  (]uileeiiougb. 
AttftbtBfc  more  truiiM  Ix  pratcction  ajiplicd  to  doctrines. 


The  Morgan  Nicaragua  Bill,  before  Cwgreas.  if  correctly 
explained,  goes  a  good  way  iii  avoiding  tlic  objectionable  fcatiirts 
of  the  first  one.  Under  iu  provisions  the  ;(oveninieiit  is  to  bold  Si) 
[wr  cent,  of  tlie  sbares.  and  appoint  ten  out  of  fifteen  directont.  but 
llic  main  features  and  gaiu,  is  the  provision  that  tht  work  is  to  be 
donv  by  gowmiiient  engineers,  and  not  by  a  construction  conipnity, 
composed  of  the  same  people  who  are  tbe  Nicaragua  Canal  Coin* 
pany.  Evcr^'  ouc  will  be  pleased  at  any  measure  that  will  promote 
ami  cnrry  out  this  iinpoitnnl  w<irk  at  a  reasotiable  cost,  in  ati 
economical  manner,  anil  leave  tbe  tolls  lo  lie  fixed  by  au  Act  of 
Congress,  but  there  remains  to  be  explained  how  the  present  con- 
cession to  the  Is'ic;iriigiia  Caniil  Company  will  fit  the  Congressional 
Bill  as  it  is  uow  framcfl.        

The  Hon.  James  Br>'ce.  now  n  minister  of  the  British  Govcrn- 
incut,  Ilic  author  of  ■'The  American  CommunwTalth,"  ha,s  coii- 
iributed  to  the  AWA  Amerifcn  Rex^itte  (or  Januar)-,  au  essay  on 
"Political  Organizations  in  tbeXTuited  .'iiates  rand  Kngland,"  which, 
like  all  of  his  writinK^.  is  carefullj  smoothed  off,  sand-papeicd, 
and  finished  with  an  unctions  coating,  so  as  to  be  agreeably  swal- 
loweil  by  anyone  on  either  side,  or  by  anyone  on  neither  side. 
Much  infonnatiun  i^  -^w^zw  in  the  way  of  facis.  which  scn"c  tm 
means  of  invidious  comparison  by  readers  in  both  countries,  biit  of 
opinions,  suggestions,  and  t-riticiMns.  none  whate^-er.  We  are  tired 
of  Mr.  Ilryce's  writings,  framed  and  st|uared  to  please  ex-vryoue 
Optiuiism  is  pleasant  but  is  not  progressive  or  profitable.  If  there 
is  anything  niorv  contempt JhU-  than  English  politics  of  our  day.  it 
is  American  pivlilio,  both  are  merely  exi»cdients  In  draw  nut  or 
force  so  much  honest  action  as  %vill  in  a  maimer  protect  people  from 
outrage  and  robl>ery.  The  niclliod  and  nature  of  modem  politics 
is  not  a  subject  demanding  essays  ao  much  as  some  way  lo  get 
rid  of  nine  tenths  of  all  that  is  included  in  the  name. 


The  Treasury  rejiorts  for  December  continue  to  show  a  con- 
tinued falling  off  in  exports  and  a  like  increase  of  imports.  In  July 
of  last  year,  the  decline  in  exports  was  54.'Jri7,000;  in  August, 
n«irly  S8.UW.0OO;  in  Septeml,ei-.  $;20.(H)0.(MtO;  October.  $15,000,000; 
and  November.  JIS.OOO.OOO ;  showing  a  relative  change  Iwtweett 
exports  and  imports  of  "sixty  millions"  in  five  months.  Imports 
on  tlie  contrary  iiiere.n.sed  nil  the  time,  gninin^  from  July  to  Decem- 
ber of  last  year  J-IS,000,OOU.  compared  with  a  like  period  of  I8HI. 


This  b  m  acrortUncc  with  a  clRtni  we  have  h>d  tlw  temeritr  lo 
sake  rcapcctin^  thU  nml  all  othvr  niuntrics,  tliat  a  high  duly  on 
iaipnrts  tints  im!  prvvrnt  iRi;xirtatHMt  fiir  any  l«n(;tli  of  time,  mid 
DOC  at  all  if  the  bonie  prices  arc  advanced  lo  co\Tr  the  dutks  on 
hnpurted  artick^.  Tfae  i]uiuililie!i  shove  An  fjuoleil  fTiMii  tlie  A<r/wii, 
takt-n  frum  s  rwx-ot  rcpori  wf  ihc  LI.  S.  Trcasutj'  DcpartineUI.  Tlie 
resnli  tuay  not  mean  any  diH^idvnntaffe.  on  Uk  contrar)-  is  d  ncces- 
dtyjuH  now.  iKvauM  tlte  tweiiuc  [s  »cc<M.  cr  af  Icam  lit  spent. 
The  pettiMMt  lUt  f(rf  this  rmr  will  itmuuiil  to  nliout  jll7S,0(H>.0l)(). 
The  ttxmok  on  the  pcnAton  roll  amount  to  I  046,893,  and  roore  than 
wvre  ever  oa  the  army  roll  ot  one  time, 


The  raloe  of  Atalistin  has  been  sotely  impeached  hy  a  recent 
cifcuabtAace  that  xoct  lo  shuw  Itow  little  rare  is  cxcrciavtl  in  lioth 
beta  and  crKictuBiuiift.  Mr.  Edward  Alkin^tou.  tl  it*  Miid,  M)mc  time 
asodaimed  that  all  farm  m«MrtKAK*^  im'urred  in  the  Wetttem  States 
prior  lo  IHflU  were  paid  out  and  half  of  them  riince  Ki^i^n  ha\'c  been 
liquidated.  We  laiinot  t\j»cv:ve  of  Mr.  Alkiiiwxi  >ayiii^  uny  fiuch 
thiiiK.  It  ii  prepostcnm^.  It  in  duublfiil  tl  one  fourth  of  the 
mangaiea  of  IBfW  have  licen  paid  out  in  Knn.sii'i  and  other  WcMlcni 
Stale*,  l«it  thi*  !■•  tii»t  the  poim  to  K*  imttfed  hciv.  The  agcnl  irf  the 
Awter  Censtu  Hareitu  says  the  reairded  intlvhtedtiesK  of  I'anns  in 
the  W'e^ft  ioacased  l&A  per  ceiil.  in  the  last  decade,  and  from  three 
to  nit>e  timr^  aft  fa»t  n*  the  wfiilth  of  the  amntry.  In  the  South 
the  iscreose  uf  uHtrtfiEaK»  was  ^til  jier  cent,  and  twenty-Ibur  times 
OS  ranch  OS  the  iiKTcuc  in  (Mipulnlion.  tl  wouhl  be  hnrd  to  tnAti- 
tate  an  arithmetical  relation  t>ctwren  ll>e>e  t\\-<>  pr»po*ition»,  but  not 
bonl  tu  airiee  at  a  itcfinitc  value  i>r  botli  of  them. 


Industrial.   Notbs. 


TbcTc  bs  it  ^tccnt,  a  gtiod  deal  of  diflTmilty  in  maintaining  tlic 
beartitK»  of  Mtpporting  sheaves  far  rope  ways  or  telpher  lines,  and 
«R  are  qoite  prepaie<l  lo  believe  that  such  benrings  are  not 
laadc  as  tbcy  thmild  be.  MeUlitie,  j^nphite  and  other  kinds  of  dr>' 
bnahiine  najr  answer  when  there  is  not  mach  pressure,  but  there  is 
ahny*  a  problem  of  quality  to  l>e  eunlended  with.  The  liewt  way 
ts  Id  make  the  5tiid5  luillow.  with  a  centriil  bore  cqaal  to 
half  tbctr  diameter,  mu  onanged  that  this  oeiitrnl  chamber  can 
be  fiOed  with  greaae  of  proper  con<i)<>tenc>-.      In  the  bottom  of 


ttie  studs  there  should  be  drilled  a  number  of  holcB,  or  a  dot  made 
at  the  center  of  t]ie  tiearing,  commiiniciitin^  with  the  Rrense  chnm- 
bcr.  so  ihe  latter  can  run  out  as  required.  On  the  feeding  side  a  jriece 
of  vertical  pipe  with  a  plug  resting  on  the  hard  gnrasc  will  iudicatc  a 
mile  away  if  by  any  chance  »  benring  heats  so  as  to  nin  the  gre.-u% 
all  out.  also  will  show  the  rate  and  auiouut  of  consaiuption.  We 
are  speaking  from  practical  experience  in  similar  cases  where  such 
bearings  cmised  no  Irouble  under  hea\*>-  strain. 


T^e  Eng-trtf^Hf^  aaif  Mining  Joumal  says  the  high  bridge  over 
the  Pecos  River,  in  Texas,  that  cost  $l.'2i)0,00l).  built  to  shorten  the 
distance  X 1  miles  Wlwecii  Am  Antt>iiii>  and  Ivl  Pa.so,  Texas,  Im.s  beenj 
abiiiidoned  by  the  Southern  Pacific  after  usiug  the  route  two  weeks. 
The  bridge  was  built  by  a  private  cor]ioratioii.  in  which  C.  P.  Hun- 
tiug*oii  was  a  sinnll  shareholder,  thiU  was  to  receive  fifty  cents  toll 
on  each  passenger.  It  is  sumitscd  that  this  astute  manipitlator  is 
trying  to  destroy  the  vahie  of  the  shares,  iind  then  buy  theiu  in. 
Supposing  this  conjecture  to  be  true,  and  that  the  bridge  was  con- 
:«triicted  with  hi»  coiipcratiou  and  an  implied  use  by  the  Southern 
Pacific  Company,  it  will  he  hard  to  distinguish  l)etw«eii  the  aban- 
doiitucut  of  the  bridge  and  the  Jay  Guuld  method  of  a<xjiiiring  it. 
Since  thf  alKive  statement  3pi>ejired  it  is  reported  that  the  Texan 
Railway  Commissioners  would  not  jierniit  the  loll  to  lie  collected, 
but  this  leaves  the  circumstances  very  much  the  same. 

The  Defiance  Machine  Works,  at  Defiance.  Ohio,  have  '"  defied  " 
common  practice  to  the  extent  of  making  a  rational  shop  stove  foi 
heating.  This  mean:<  a  plain  v<n-tical  cylinder  with  ^pheroidaI  ciids, 
the  walls  of  which  are  lliick  enough  for  a  sluve  '1\  inches  in  diniu- 
eter  to  weigh  S37  [>ounds.  We  once  had  some  exijerience  aiany 
years  ago  in  this  same  thing,  and  afirr  a  provoking  attempt  to  warm 
n  large  shop  witli  "tin-iwt"  contrivances,  a  stove  was  procured 
from  a  foundry'  not  vcr>-  far  from  Defiance,  \%  iaclies  thick. 
It  is,  no  doubt,  doing  duty  yet,  at  any  rale  five  years  of  use  nutde 
no  impression  on  it.  There  were  uo  embossed  eagles,  fresco  wort, 
or  tliermostut  attachments,  hut  there  was  enough  iron  to  secure  slow 
heating  and  slow  cooling.  This  meant  comfort  and  long  service. 
Tile  modem  tin-plate  sto\'e  is  an  abomination;  cither  red  hot  or  cold,^ 
and  uted,-*  a  successor  after  each  year  of  service.  The  plates  of 
shop-heating  stove  should  not  be  less  than  an  inch  thick. 


tyfiVSTJtlAt.   \(tTHs. 
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An  KnRlish  eOK>°cer  hiu  wr>rke<l  out  an  rfTicicncr  formula  for 
«lcsiiubtp  prrluTRunce  ra  foUows  : 

*    ^        ^dlcieocy,  orlbvroeflidentoriicrfomtHiic*. 

/>  vqtuliD):  the  4i«i>1n(Ttuctit.  I '  the  »pc«l  of  the  >bip  ami  A'  titc  ftKl 
CDiuiimr«l.  I()  Ihii  rule  llic  Cifr  <y  Parii  iinci  the  City  ef  AVstr 
yr^k  have  tbv  hod  record  amonR  the  traiiMtlaatic  stcamcni.  The 
TnlMuV  an<]  Matnfit  come  next,  nml  then  the  Oiranie.  niiinitiK  iinw 
out  <rf  thin  port.  This  U  6attentiR  to  Harlan  uid  Wolff,  ihc  build- 
CB.  twcanw  thr  Ottamu  luuclmn  in  cominisifioii  twenty-three  yetn. 

The  high  chtinnc>-»,  AO  feet  or  more  nbove  decks,  of  ocean  stenm* 
en  on  probably  the  residual  of  the  forced  drnuglit  nystem.  in  no  far 
■•  the  mcrchaat  «er\*ife  w  cnorcmed  The  fact  of  having  to  Imitv 
port  fuel  aud  heuvy  boilcrh  for  long  ruus,  takiuR  the  place  of  paying 
euftoe«,  has  hccu  a  powerful  incentive  in  A  search  nftor  an  economy 
that  hxs.  no  doubt.  iKreti  uvcrduac,  and  the  true  limit  of  inteu.sity  hv 
firing  t.*  wHhia  the  dr4n];ht  that  cnn  be  attatiKil  by  high  chiuneyk, 
at  any  rale  jHtrMut  optniiviH  teiid  tluil  way.  Since  llierc  appears  no 
KTcat  difficulty  in  vUying  such  chimneys,  the  wonder  is  that  those 
of  pwvenser  -ifaipa  have  nut  beeu  li:i));theiied  ao  as  to  avoid  ciudcra 
and  mmA,  Id  a  flhip  oUO  (cet  tong.  a  chimney  of  30  fL*ct  or  so  catises 
•  "moa"  when  Un  u-ind  is  uhrad  or  aft.  copecinlly  the  latter  and  tlie 
ahift  are  mm'inK  at  the  >amc  rate  a^  the  wind, 

We  may  mnir  *lay  find  nut  in  how  many  fanii*  a  water-tube 
boOcr  aw  be  arranged.  Newly  e%'Cr>'  neck  bnnK»aut  a  new  di;ai({U. 
and  from  the  lirst  to  the  last  the  dtfifcrence  docs  not  seem  a  great 
deaL  There  n  an  iiLsti|<enible  impediment  to  Iw  di-alt  wiHi.  The 
t,mK»  of  cumbnstiofi  want  to  x"  upward,  ad  docs  the  ^learn  in  a 
bolkr.  Thin  brinK*)  the  moit  tnlcn.>«  licat  in  contact  with  the  tolid 
water  tn  the  lowest  part  of  the  boiler,  and  rapid  eva]innition  is  apt 
Id  "throw  the  water  out."'  To  Iv^Trse  the  coarse  of  the  hot  KO-scs, 
and  the  steam,  we  find  the  water  tubes  usually  set  in  an  inclined 
pdtioii  9U  the  flames  or  gases  will  cross  the  tubes  transversely. 
Down  dranght.  b  csfiedatlT  favored  by  th»  (<>nn  of  watcr>tube 
huilcTS,  Dol  down  dranftht  ihnmgb  the-  |;nite!V  but  in  tlie  flues 
bcyMid  the  ittatea.  and  there  Hccm!*  no  suSlcient  reason  for  Ihc 
dbfonal  tube*  that  are  found  in  nearly  all  water-tube  botlem.  A* 
a  type  lUey  are  a  )«i)ucticc  of  high  prtswnres,  al.<M>  "'  hiRh  speed," 
and  characteristic  of  our  tine. 


Sir  William  Armstrong,  who  is  nol  a  great  steam  engineer,  bul 
B  vhnrwil  obstTvrr.  said.  s<^>inc  ywirsago.  Unit  "  if  the  tntirv  ciwrgy  of 
a  jtood  coiidciisi'ig  steam  engine  was  diA-idcd  up  into  ten  parts,  two 
of  tliese  parts  would  escape  by  the  cliiiniiey,  one  part  being 
constinml  by  rodiRlioii  and  friclioti.  »ix  parts  iviiiniii  niiuscd  when 
steam  is  discharged;  only  Diie  jxirt  iti  realized  in  atcful  worlc.  in 
Other  words.  SO  percent,  is  lost."  By  total  energy  Lord  Annslrong 
meant,  of  course,  the  energy  in  the  fuel,  not  of  the  steam.  Thcsc 
lati^es  are  niticli  inote  than  nitit  tenths  in  averagt-  ca.te.s,  tiiid  t:iking 
one  engine  with  another  in  common  use.  it  is  much  neater  the  imili 
to  say  nineteen  twentieths  of  the  heat  is  lost.  Gas  engines  do  better 
than  this,  some  of  tliem  n  j^ockI  deal  better,  liiil  resnlti)  are  yet  too 
erratic  to  assume  a  standard  for  "  internal  combustion  engines." 


There  are  in  Aome  American  cities,  St.  I^uis  for  one,  ordinanees 
re<]uiring  the  employment  of  licensed  engineers.  We  do  not  know 
the  precise  nature  of  these  ordinances,  but  as  tliey  enforce  a  sysleni 
of  boiler  insixxtion,  and  the  employment  of  mtnihcn*  of  an  a.<vSocta> 
tion,  it  ivonldseeni  fair  that  the  t«'o  things  shunld  be  combined,  that 
is,  if  an  owner  is  obliged  to  employ  nn  engineer  having  the  warrant 
of  his  qualification  from  a  board  or  a.ssociation.  that  Ixidy  should 
become  responsible  for  his  errors,  and  why  not  pay  to  the  licensing 
body  the  insurance  premiums?  In  other  words,  why  should  nol 
boiler  insurance  include  the  licensing  of  engineers  who  are  to  have 
charge  of  the  tioilers  ?  TIic  two  things  sccui  to  belong  together, 
and  we  see  no  reason  why  a  city  as  n  corporate  tvody  should  not 
insure  Iroilcrs.  It  seems  anomalous  that  one  authurity  should  deter- 
mine who  is  coinpetciit  to  have  charge  of  a  boiler,  and  another 
authority  warrant  hia  efficiencj-,  or  insure  boilers,  which  is  nearlj' 
the  same  thii:g.  

At  the  late  raeeling  of  the  American  Society  of  Mechanical 
Engineers,  in  New  York,  ilr.  CJ.  W,  Utssell,  of  Ames,  Iowa,  pre- 
sented a  papor  on  "Strains  in  Lathe  Beds,"  and  if  the  sections, 
shown  in  the  drawings,  are  a  component  in  the  results,  a  good  many 
people  wilt  think  the  time  wasted  iti  so  far  as  arriving  at  "  re^st- 
ance."  The  main  point,  however,  was  to  ascertain  tool  stress  with 
other  operating  conditions,  and  that  far  is  valuable  and  a  contribu- 
tion in  a  itew  Beld,  but  what  we  wish  to  point  out  is  the  disposition  of 
the  nietal  in  the  main  frames  in  respect  to  toTsion,  tlte  principal  strain 
that  frames  have  to  endure.     A  ladder  frame,  that  is,  two  side  mem- 


hn%  umI  ctimm  Rirtn  witli  opm  wpocrft  lictwcvn  U  aft  near  n  wrung  sec- 
lina  Hm  a  Utb«  frntm*  as  aui  be  devised.  luic]  it  js  a  jiity  thai  Mr.  Ri^ 
•dl  did  oot  apf)ly  tornoaal  strani  directty  to  tbc  cmb;  of  the  frames 
and  aote  the  reaaltK  If  be  ha<l  <loiie  w,  and  tlitm  tried  the  same 
exprrincflt  tm  a  cnatiniious  doavtl  fmtue  of  any  section.  Itc  would 
have  ducovcml.  as  Prolbuior  SurrI  drrnonstratcd  yean  ago.  that 
ibcrv  wm  acmrvely  compariitun  in  the  caiw.  niid  that  a  clowd  or  box 
finoae  ia.  tn  rmjiecl  to  totMon.  aboal  five  times  oi  ngid  a&  (Itc  coin- 
In  hnalins  some  of  llic  Broadway  «ihle-railway  platit,  in  New 
York,  tbc  kncl  on  each  wheel  u(  the  truck  had  to  be  ten  tons,  and 
tbe  n-uilt  «*a^  Nrrt(i(i»  fot  tbc  %lrrrt>.  Mnkitig  thrm  tn  tome  pliKvn  n 
foot.  In  St.  I<aub  a  heflvicr  lowl.  «<|tial  to  fonrteen  toDS  on  each 
wbrel.  raoAet)  no  injur)'  whatever  nn  what  is  called  the  Telford  pave- 
vut  thnv,  bnt  thv  Al.  Uotiis'  Mrect.s  hnd  n  roiindntton  tK-nc-ath  the 
tamfioft.  and  in  New  York,  they  had  not.  Mere  in  Sojt  Francisco  the 
'  psThtg  Moiies  would  have  been  pushed  down  out  of  ^ght  lit  the  sund. 
Tbc  t(Mi<U  were  exeewv-e  in  Imth  en»e.t,  l>ut  iK>t  much  worse,  nil 
llttniEii  ma^idcTvd,  than  a  nnm)w-whe«l  track  with  two  tons  on  ■ 
wbcvl.    In  either  case  tt  bad  titreet  would  be  de8tro>-cd. 


Mr-  JuaUb  McOrrKnr.  of  LotKlun,  hH^  had  the  temerity  to 
change  wbiilly  (lie  type  nnil  tlmigii  of  stcm-whccl  slcainlioatii.  and 
hw  cntaJBly  prodiKvd  whnl  in  a  more  mtionnl  wtvicl  tlinn  our  native 
"  wbeel'bsrrow "  buat:t.  Instead  of  imitiii^  the  iMilent  at  one  enil. 
and  tbc  eagincn  at  the  other,  hv  placr^  tbcm  together  in  tbc  center 
Af  ibe  boat,  and  exteruled  the  piston  rods  back  to  croMhead&  near 
tbc  wheel.  Tbi»  cust»  but  little,  avoids  loaf*  steani  pipm.  and  places 
tbe  cOKiiKrr  whcnr  tic  i-an  wulch  all  of  the  machinery.  The  wheel!* 
are  divided  into  two  parts  with  the  crankit  between.  This  giw&  twi> 
bcarinsa  to  each  ahaA,  and  IcaiTs  the  outer  cntU  clear  to  aceuin- 
■odatc  the  links  tir  fcntheriuf;  paddles,  »  very  complete  an<l  neat 
!  ■nmaRcnmL  The  engines  arc  coni]K)ttnd  and  coadensini;,  of  SOO 
bone  power,  with  rylinden  lb  and  :il  inches  iMire,  -11.'  incite*  Mrokc. 
opcntrd  al  a  pncntjrc  of  lAQ  poundA  per  u)ch.  The  cybnderH  are 
wl  ooc  in  advance  nf  the  other  Mias  lu  brin^  the  piston  umU  as  ueat 
iDfrtber  as  powdblc.  These  baata  are  Vi5  feet  lonj;.  t-  feet  wide,  lo 
draw  l*!'*:  inches  lt|cbt,  and  run  at  13  mile*  an  huiir.  A  number 
luee  bem  built  fur  the  Argentine  GoviaiiioeoL 
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tsm-srkUL  sorsa. 


Mr.  ¥.  W.  Jolin!ioi).  of  tlie  Central  Mexican  Railway,  has 
de.sigiic<I,  and  had  constructed  at  tbe  Rhode  Inland  Locomotive 
Wqrts,  a  double  or  I'atrlic  compound  locomotive  that  Lotomoiivt 
£n^m««77Mj- sayKisIhe  largest  one  in  the  world, a  ralinj;  lliat  depends 
ou  whetlier  the  engine  i»  considered  singular  or  plural.  l*or  an 
ordinary-  person  it  looks  very  like  two  1ocuuioth-cs  butted  together, 
»ud  rigidly  connected.  To  a  mechanic  it  will  be  a  jHoltlem  to  iinder- 
Ktand  why  the  engine  is  made  in  "one  piece,"  so  to  itpeak.  For  our 
own  purl  wc  rcscn"c  the  privilege  of  believing  that  there  would  l»c 
an  advantage  in  cutting  the  structure  in  two,  nnd  putting  a  flexible 
connection  and  foot  plutc  between.  The  weight  of  the  two  euginea^ 
eotnhiucd  b  lao  tons.  It  is  intended  for  climbing  the  steep  grades  i 
the  line,  whicli  occur  in  the  mountain  divi.4ion.s. 


Engineer  J.  H.  Jotie.t,  of  the  Xonh  Pacific  Coast  Railway  steam- 
OS.  when  having  the  boilers  of  the  steamer  Sati  Rafael  overhauled 
last  year,  had  a  Icind  of  pocket  built  nil  the  inside  of  tlie  main 
slielU  at  one  .side,  into  wliich  the  feed  water  \s.  pumped,  and  from 
which  the  sea  blow-ofF  leads  out.  This  pocket  cotisisls  of  a  sltcct 
about  3  feet  wide  Hanged  at  the  Hdcs.  and  riveted  to  the  main  »1ielL| 
inside,  le.iviitg  an  :innuIaT  .%|>:K'e  around  llie  side  of  the  boiler,  30  X 
2*4  inches,  the  top  or  overflow  being  a  little  higher  than  the  flues. 
The  area  of  this  chainhcr  In-ing  about  forty  tinici  that  of  the  feed 
pipe,  the  water  iujceied  rises  slowly,  is  thoroughly  healed,  and  pre- 
cipitates nearly  all  of  any  mineral  substance  it  may  contain  before 
reachiug  the  main  Ixidy  of  water  in  the  boiler.  Several  times  each 
day  the  blow-off  lalve  is  ojicned  fur  leu  seconds  or  so  to  keep  this 
intake  chamber  clear.  A  handholc  is  provided  for  inspection,  aud 
the  cast  of  the  whole  was  about  S-'Ifi  nn  each  boiler  of  SIK)  horfie 
power.      The  idea  is  neat,  effectual  oud  inexpensive. 


It  is  not  often  that  turning  mandrels  are  spoken  or  thought  of  as 
an  element  iu  maintaining  standard  sizes  in  uiachiiie  wurk.s,  bul  llicy 
are  in  fact  a  key  to  the  whole  system.  A  set  of  mandrels  hardened 
and  grotnid  for  small  holes,  and  with  hardened  renters  for  larger 
holes,  will  force  the  reamers  to  lie  mHinluined  "to  gauge."  Holes 
determine  the  stie  o{  cylindrical  parts,  and  if  these  are  not  accu- 
rate as  to  diameter  and  «traightiiess  such  work  as  is  to  be  turned  can 
not  be  dealt  with,  because  of  il.s  not  fitting  on  nuuidreL^.  so,  as 
before  said,  tlie  sy.steiu  goes  back  to  tliese  implements.  The  earliest 
notice  of  a  reamer  being  under  size  is  that  the  holes  made  by  it  will 


Dut  r«rav<  tbc  mMndtvlii,  or  d»c  are  too  Inrge  to  Til.  still  wc  hnrdly 
bear  maodnls  nwiilioiml  in  the  variotiK  wrttiiig>  oil  thr  Mihjcct 
staodard  HimmslfMts.  If  slniKlard  k^ukcs  were  employed  iiloue 
pfVpannK  turning  i»umlrcl»,  otliirr  iL-Mr.t  of  lh«^ni  can  t>e  neglected. 
will  kcrp  Iv  Kauge.  iudccd  niuM  do  so,  (or  all  wurk  that  i» 
tniiKd.  and  Chin  will  i^cncraUy  govern  Ibv  nsU 


TYnen  w  to  he  «  content  Iwtwecti  the  maleens  of  cut  and  win  nails 
to  ibc  OKritn  of  each.  Tbe  trials  will  be  mndr  hy  the  <"}oveni- 
oCccm  at  tbc  WalCTlown  Arsenal,  N.  V.,  and  will  he  to  ascer- 
tam  ihe  buldtnK  pow«r  of  the  twn  types.  Ten  nails  to  be  driven  into 
imatA,  awl  pullnl  ont  agaitu  There  i!>  not  much  doubt  of  the  rut 
eotutH),;  tiff  vtctnrkius  If  ninde  nf  the  Mitnc,  m  :ik  ^mM  nuitetini 
a»  Ih*  wirt  ones,  and  decent  work  in  their  manufncture,  hut  a*  they 
aiv  ncnr  aeat  oat  thrrr  i»  a  Rood  deal  to  coaiplnin  of  beside  their 
bnMtox  powcT.  Then;  in  a  Kood  proportion  of  scrap  and  eliver 
mntang  the  naiU.  and  imperfect  ones  that  eauiw  in  ])rofanity  alone,  a 
I  Xoud  tk*l  nmn  kM  than  their  wortii  in  iron.  TItc  practical  fad 
Imll  RStain  tlMl  both  kiiidsof  nniln  nre  dcsirnble  in  their  places,  and 
be  certain  ni^     No  report  uf  the  IcittA  luvc  apfienreil  to  thin  time. 

firm  of  machine  tool  makers,  in  the  EaM.  have 

adoiitrd  a  vrrtipally  adjti«tin}{  tool  rest,  cnnsisliug  of  a  split  «Kl:et 

i  a  swivelltnK   plate,   with  a  loow  stent  in  tlie  socket  that  can  be 

[nised  oc  low-ered  by  n  screw  at  tbc  ndc.  aiHl  then  cLauiped  by  a  boll. 

fTbift  l»  Ibc  mo**  Mniple  fnnn  possible,  and  i.i  also  the  best  when 

witii  proper  propurtiou-t,  bui  previous  dc>iKUii  wctc  so  lacking 

Be   and   riipdity   that  a  ho»t  of  inf;eiiious  "  trnps"  ha\-e  been 

[JsTCBtad  and  "Rone  out."     In  the  prricnt  cuk  the  diameter  nf  ihc 

n  almat  6w  titncrv  the  width  of  the  tool  shank,  and  niiKhi  be 

with  advantage.    For  tools  of  H  ^  iH  «<ccttoa,  the  post,  ur  stem, 

br  foar  and  a  half  to  live  inches  diameter,  and  when  %o  made 

^ttleR  b  no  need  of  patent  tool  clevutioK  appliances,  and  there  is 

tlicile   need    of   any    when    tooU  an  made  with  nn  uniform   angle, 

tbc  rultiaK  Irits  held  in  n  Nhank,  or  <>teni.  as  iscoiumba  now- 

U  ia  a  bir  aHum]>tton  that  if  one  (ilYicth  part  of  llie  lure  that 

■  boEn  wrillm  on  "  Techaical  TraininK."  during  fonr  xTar^  past. 

IbecndcTotcd  to  ".\pprenticc»htp."  it  woatd  h»VK  dune  a  greal 

more  itood.     Here  is  a  subject  lying  at  Ihe  boltcun  of,  and  is. 
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indeed,  the  fouuilaiion  of  all  training;  on«  without  roles,  and  respect- 
ing wliicli  people  iic^d  informntiott,  and  would  fi;lad1y  welcome  it. 
The  rediiiulancy  of  •"technical  (raining  "in  trade  and  technical 
jonmain  is  proof,  at  once,  that  the  whole  mass  is  nearly  useless, 
because  almost  any  one  can  constnict  an  eitsay  on  the  suhjecl.  Most 
of  those  so  writing  hnve  never  had  aiiylhinK  to  do  with  a  works,  or 
the  practical  cumUicl  uf  industries  such  as  arc  the  subject  of  thia 
"training."  The  next  and  iI«:^^tahle  step  is  npprenliccsliip.  if  in 
that  term  we  inclnde  nny  kind  of  arrantfcment  for  learning,  and 
nothing  is  more  needed  just  now  than  Mime  general  rnle,  or,  at 
lea.tt,  infonnatioii  respecting  the  conditions  of  such  learning.  The 
other  branch  has  lieconie  uppressixv  and  useless  in  so  far  an  its  dis- 
cussion .  

Mr,  Arthur  Maginnis,  the  statistician,  he  may  be  called,  of  ibe 
tratisuttaiitic  serv'ice,  says  that  in  a  year  ending  laiit  Orto]>er  there 
were  only  se^-en  breakdowns  of  steamers  at  sea.  and  only  three 
serious  Qnc5  out  of  I  ,{lix>  sailings.  Putting  this  into  miles  and  divid- 
ing by  the  stven  brcak<lown5,  it  gives  over  8iK>,0<H)  miles  f<}r  each. 
It  would  be  iutereftting  to  know  how  the  "war  marine"  compares 
with  this.  As  no  statiMics  are  at  hnnd  a  safe  way  would  tx;  to  cat 
off  two  ciphers  ou  the  right,  pcrhap*  a  good  i>arl  of  another  one  might 
go.  but  at  any  rate  comparison  is  out  of  the  question.  It  XA  not 
suflicient  explanation  tu  set  up  the  difference  of  serx'ice.  That  is  a 
good  deal,  as  all  know,  but  not  enough.  The  method  of  contract- 
ing, workmiinship,  and  management  at  itea,  has  to  do  with  tlie 
nnmeiou^  failures  of  war  ship  engines  in  all  countries,  but  the 
muin  cause  in  a  disregard  of  experience  wrought  uul  in  the 
merchant  marine. 


I 


In  a  recent  discussion  of  topical  subjects  by  the  Mechanical 
Kngineers,  machine  shop  Boors  were  lAlcen  up  and  KevemI  forms  of 
them  described,  all  of  wood  with  a  proper  support  Iwncath.  Profes- 
.sor  Sweet,  of  the  Straight  Line  P^ngine  Coni)>any.  as  usual  con- 
tributed a  new  idea  of  applying  broken  stone  fUliiig  with  the  larger 
pieces  on  top,  so  they  coitid  not  filter  down  through.  Our  mention 
of  the  matter  i*  to  say  that  the  Smith  Machine  Company,  near 
Mount  HoUy,  New  Jersey,  about  ten  years  ago,  made  a  cast-iron 
floor  that  had  some  lemarkablc  features.  It  w.is  formed  of  crows- 
hacked  plates  a!x)ut  two  feet  square,  laid  on  mortar.  The  main 
objection  urged,  that  it  would  be  cold  in  winter,  iwmed  out  just 
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tbc  nppomtx.  The  plotcn  krpi  tlic  Icnipcmturr  of  the  varlh  tjcncatll, 
md  (be  «liup  was  much  wanner  in  winter  tlian  llie  others.  The  vuae 
ktfl  it  rool  in  ^utuurr,  but  the  main  fvatiirc  vmt  thai  ihe  floor 
it  hircniDc  snonth  cna))Ii:<l  a  machiite  of  almost  any  weight  to 
he  illd  aboat  is  thoui;b  it  wen*  on  ice.  which  waft  a  urmt  ron^-cni- 
ho  handling.     .So  fkr  as  known,  the  fluor  baa  jMoved  n  complete 
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We  hipfwned  on  a  netil  and  ingraiouH  cxjiedicnt  recently.  Tltc 
cytindcr  of  a  tay^e  printinK  jire^iii,  mounted  on  csiil-iTon  gudg- 
eoos,  (cdlowinc  the  laws  thai  KO^'em  that  metal,  bmkr  locMe  fmm 
it*  OMxvings  and  dn>p|>e<l  down  on  the-  bed.  Mr.  \V.  A.  Doblc, 
the  maaasn  of  the  A.  I>oblc  Cotnpniiy.  was  called  in  to  ace  th« 
picm,  amX  iuMcad  of  wmking  it  to  gel  al  the  oljnder.  lie  nent  up 
(mm  the  wivlw  on  angle  picttc  to  \k  boltcil  to  the  ^idc  of  tlic  prvsN 
trsBx,  the  tail  fitnck  of  a  ftmall  lathe  to  he  set  on  the  anRle  plate, 
plaod  tbc  projecting  tm^ii  nf  Ibe  c>-1indrr  in  aw  intprm-L-Mrd  lU-iMly 
r«il,  started  tbc  prem,  drilled  out  and  hored  the  head  lo  receix-e  « 
flecl  gudKeon.  The  whole  operation,  iitrludiiif;  the  new  gudgeon. 
cotL  IrM  tlian  it  woulrl  to  hnvc  taken  tlic  cvliiidcr  ual  uf  the  preiA, 
hcMdc^  the  weak  wa»  3h>i>lutel>-  inic,  oiiil  belter  dotic  than  if  the 
f^liodcT  bad  been  rcmm-ed  for  tlie  pur]M>«c.  The  ca*t-ircHi  Kudgeou 
das  not  admit  of  cammcDt. 


Tbc  brcwere  of  tbiv  Coast  hat'e  l>een  important  patrons  \>t  onr 
cnciMMing  wcrfks  here,  in  San  l-'raticisoo.  in  the  w^y  of  refrigemling 
a|ifMir  atiM.  a  branch  of  wotk  that  hB&  licett  very  nicccHsfully  cnrrieil 
o«L  The  Vulcan  lii>n  Wurk*  are  now  conitrtictini;.  for  a  brewing 
company  in  Portlanil.  OtcKon.  one  of  their  horizontal  niachinm  of  S5 
,. —  _,.,f.j(j.  ((^  enninc  tieing  of  tbc  Corliw*  Ijiie,  and  the  whole 
tbc  biehc<  claw.  The  wonder  i-s  that  sach  a  contract 
conid  be  kccuied  bete  in  view  of  the  latt  that  Poilland  has  always 
been  an  "  importing  "  place  that  rhw  but  little  itatrona^e  to  iiidu«- 
tnca  oT  Ibb  Coaat,  not  because  of  prcjudiL-e,  but  liecauK  uf  credit 
By  the  iupurtinu  •yvtem  credit^  full  on  etiAlcra  inatend  of  locnl 
bank*  and  oKMHry  lenth^n.  Ttie  ume  rule,  nod  the  taiiK  caaNr.  ii«at 
work  in  Soutbctn  Cahfoniia.  and  has  been  the  most  powcifal  among 
that  have  urpemttt)  agaiiM  local  inda»tijc« 
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The  promotion,  to  full  rank,  of  V.  S.  Naval  Constructor  A,  H. 

Stflltl.  places  him  in  c1ia(>[e  aa  chief  in-ipector  of  the  government 
work  nuw  being  canied  out  at  the  I'nioii  Iron  Works,  in  this  City, 
The  (iulics  of  a  naval  constructor,  at  this  day,  are  of  a  chuructcr 
dvmatiding  a  tniich  wider  knowledge  of  various  scientific  and 
technical  snhjects  than  formerly,  and  the  Bureau  is  one  that  will 
rt:q^uirc  a  good  deal  of  cfTort  on  tlie  part  of  the  Xa^ul  Department 
to  maintain.  The  »nbstilution  of  wood  by  iron  and  steel  for  one 
thing,  channeci  wholly,  or,  as  we  may  say,  nujnuented  the  qnalifi* 
cation.-^  retguired  in  naval  coaslruction.  demnnding  u  wide  range  of 
engineering  knowledge,  as  well  as  what  is  in  the  abstract  constdei%(l 
as  tiaval  rnnfitrurlion.  Conslniclor  Stahl's  c)tinlificatiotiK  more  than 
a)ver  the  field,  mid  the  pre^-nt  as.sigtnnciit.  to  full  rank,  is  nnly  a 
formality,  because  he  lias  been  practically  acting  in  that  grade  for 
some  time  past. 

Egbert  Judson,  who  died  in  this  City  last  month,  has.  no  donbt. 
had  more  to  do  with  the  industries  nf  this  City  than  any  man  who 
ever  lived  and  labored  here.  He  was  iiUeresied  in,  and,  indeed,  the 
actual  founder  of  at  least  a  dozen  different  enterprises  tlint,  with  but  a 
few  exceptions,  succeeded,  and  in  many  cases  Iiave  added  immensely 
to  the  welfare  of  the  community.  While  nut  recognized  as  a  science 
or  even  a  profession,  one  of  the  most  intricate  problems  that  exists 
t>i  the  possibilities  of  stiecessful  mniuifaclure.  It  involves  a  coimid- 
cration  of  natural  resources,  ptjsaibk  coosumptiun.  the  character- 
istic!! of  ]>e<>ptc  to  be  employed,  transportation,  risks  of  changing 
prices,  and  heavy  risks  nf  capital.  It  was  in  this  field  Mr.  Judson's 
capabilities  were  cuuspieunus,  and  must  wonderful  of  all  was  the 
guarding  and  successful  use  of  capital  in  various  ciiterprLsea  founded 
on  his  ideas  alone.  He  is  principally  known  in  conneetiou  with  tlie 
manufacture  of  high  explosives,  but  was  interested  in  chemical, 
paper,  and  pulp  works,  also  banking  and  iron  manufacture.  He 
was  over  8i>  j'ears  old  at  tlie  time  of  bis  death. 


One  i.s  puz/.led  to  know  on  what  grouuds  the  taercbants  and 
others  of  San  Tranci^o  arc  congratulating  themselves  on  the  fact 
that  the  I'anania  Railway  Company  is  to  issue  through  bills  of 
freight  for  a  new  company  called  the  North  American  Navigation 
Company,  and  will  cease  to  do  so  for  the  Pacific  Mail  Steanisliip 
Company.  This  last  is  not  strange,  in  as  much  an  the  Pacific  Mail 
Company  ia  subsidized  for  not  carrying  freight,  and  perhaps  docs 
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aot  4tTi<]c  tbc  MilMidy  rnuly  with  Uic  littlimus  Knilwny.  Iiut  \hc 
prntikiB  t%,  wliy  llie  ttevt  cxxoiuiiiv  should  be  any  better  than  tbr 
oM  ope  No  oac  acetns  to  think  of  the  mtlwny  fEivini;  tluoiit^h 
rates  to  alt  compxttlev,  which  in  ihv  natural  uid  fair  .solution  of 
llw  Butlcr.  Cumbinrs.  euUiisiuiu,  aud  exclusive  contracts,  bnvtr 
btroiDc  «ncli  ■  rule  iif  iiur  <lay  that  penplc  Mretii  tu  ha\-e  lost  i^iKht 
o(  unyllnn^  tnuliii);  to  etiiial  chnuccn  aiul  oinqiciitioii .  The  new 
Uexican  line,  it  i»  tepMrted.  will  not  iliHcrimiunie  betureii  difTerviii 
onotpMitcn  or  steamship  linc^.  and  if  w,  will  dcHcrvc  the  Inisiacfis 
tllBt  now  cnttset  the  Ist.limu>. 

L..-^^i-  ''I  thsit  the  Southern   Pacific  Company  propose  con- 

ntanti  ..  '^cilcn.  I'tufa,  a  ctiu-itderahle  ptirlian  ut  tlicir  nikair  iintl 
■Mintvn»occ  plant,  which  will  Ik  a  furtherance  to  the  growth  of  that 
city,  tibnoits  cnouxh  for  ■«)nic  y«ari  pat(l.  There  are  various  local 
•diVBlapa  at  0)(dni  tlut  only  await  the  farther  doi'lapmctit  of  the 
east  cmintry  that  will  become  tributary  I"  tradin);  and  mauufacturiuK 
there  in  the  near  future,  aiwl  invcstuitiits  in  (>}>dcii  can  haidly  fail 
lo  be  mnnnemtivf  The  trend  ol  hu«nr!^'«  Un  the  j[iciit  Salt  Ijikc 
bmiu  will  Dot  1>c  hard  (o  tnrn  to  Oxtten,  if  faclUliCM  and  reiiource^ 
are  pfwi<led  there. 

/.Mvmatrtv  fingintfhmg  tT>,  pt-rhaix.  the  matt  remnrklhle  exam 
rlruTjuumal  cntrriiriMr  ever  Accn  in  thi»  country.  Ilwos  nc<)uiml 
about  two  year*  ago  fay  Mcmi;.  Ah^ua  Sinclair  uinl  Jtiliri  /V.  flill, 
botb  practical  locomotive  enKiin.-eT*iand  railway  men.  who  undcrMood 
pKciacly  whnt  war*  wanleil  in  the  wide  Iteld  tu  which  the  journal  is 
addraacii,  and  the  rvAuU  in  uti  i.«tue  of  SA.OOll  copies  for  last  nioiilh, 
or.  fl»  tlie  publt<ther«  uy.  in  technical  parlance  "more  than  five 
loaft."  Tbe  principal  fact  about  a  railway  ix  itn  mechanical  and  con- 
iCliKlivc  ntatnlrttancc.  The  |><»iU,  rale^,  *ttK.'k,  dcl>cnlun:5i,  Knidm, 
ctioHta.  Rimjtv,  and  even  iiiiittuercial  ctinduot.  citn  avail  nothing  it 
the  mocjvr  power  and  runnins  dcprtmcnlK  are  »nl  kept  up.  Tbr 
wkfiig  e]tpetKc»  defKfld  on  how  mnny  linies  the  tmiim  tr\'  to  pawt 
each  other  on  n  MO^jle  back,  or  ua  the  capacity  of  the  ciiKinceriiiK 
and  nccfaaiucal  cnrprL  To  thCMe  the  journal  is  nddrcsiwd.  aud  its 
tatfmmoe  b  on  ccmotnic  fiKl  of  Krcat  importance  in  Wia  cuutitry. 


Mr.  J.  \('.  Hnrriion.  coal  nnd  metal  Urnker  of  thiK  City,  han 
uaiHiJ  hU  yearly  report  of  the  iinportalions  ut  coal  nnd  iron  at  this 
port  Air  IBIKJ.  fn>ni  which  we  lake  tbe  follim-ing  :     The  total  amount 
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of  coal  imported  in  1803  wa&  1,603,8SO  tons  from  tlic  roUowiag 
sources;  British  Colutiibin.  054. two  tons:  Aiitrtnilia,  314,280  tons; 
Ivastcra  States,  36.72ii  tous  ;  Great  Britain.  23I>.-50(1  tuns  :  Franklin 
Green  aiid  Cedar  Rivers,  164,930  tons;  Carbon  Hill  and  South  Prairie, 
218.300  tons  :  Mt.  Difiblo  and  Coos  Rny,  (W.I.'iO  ions  ;  Japan,  etc.. 
4.2:W  tons.  This  is  108,1183  Ions  less  than  was  iiuportecl  last  year. 
Prices  have  varied  for  cargoes  of  im|)ortc(l  coal  between  $8  and  f"  per 
toH.  More  than  ont  third  of  the  whole  supply  was  rtrtiwn  from  British 
Columbia,  and  the  next  largest  from  Australia,  the  two  inakinf;  up 
uvarly  SS  per  cent.  The  importation  of  pig  iron  was  only  7,347 
tonsagflinst  10.783  tons  in  lSi*l.  Scmpiron,  1 1. lU  tons  against 
21.885  tons  in  1891.  Coke.  ■-M.172  loiisaKainst  ■iO,a74  tons  in  1891. 
Thcae  figures  indicate  a  wonderful  sbrinkaj^c  iu  important  brimehcs 
of  local  industr)'.  Mr.  Hnrriiiton  »ays  he  anticipates  more  proc^peroi: 
trade  in  these  staples  during  the  coming  year. 


What  is  called  the  water-front  dedsioi),  of  the  United  States 
Supreme  Cotirt,  al  Cliicnijn,  promises  to  cull  np  n  tpie-tion  thai  has  laifl.<j 
donuant  loo  long  in  this  coiuitt;-.  the  power  of  olficers  holding  placefl  ■ 
by  the  virtue  of  political  exigencies  in  disposing  of  public  or  State 
properly.  ll  will  reiiislnie  the  City  of  Oiiklnnd  in  her  [)OKte»- 
sion  and  control  of  the  water  front  there,  and  if  followed  out  to  con- 
clusion will  have  something  to  do  with  fntnchi.sai  and  other 
coiicetoions  aud  conveyances  thai  eflecl  public  proi»erly.  One  of 
these  is  the  granting  of  an  "exclusive  "  tight  to  the  use  of  streets 
in  cities  for  any  purpose  whatever.  A  privilegK  of  ase,  and  an 
exclusive  right  of  use,  are  ^-ery  different  things  iu  nature,  if  not  in 
fact.  The  essence  of  the  decision,  above  referred  to.  is  that  the 
State  cannot,  in  the  interest  of  private  parties,  abdicate  its  trust  over 
property  in  whicli  the  whole  people  are  interested.  By  State  is 
meant  its  legislative  and  Executive  officers. 


EUECTRICITV. 


NOTKS. 

Tbr  Strrr/  ftai/nvir  Jountui,  fnr  IMx-nilxT.  pulilislipO  tlrawitigs 
of  Uk  Sicmcit*  tn,  HaUkc  electric  cuiiiiutt  for  trtrvvt  rtiMwny^  and 
tW  Buitt  t*<>">t>  <*(^  tlii".  utmost  the  oiily  •mcccssfiil  under (;■'*■  U'x' 
H'nMtbtid  to  tbiit  time.  Mtrm<i  little  niort:  than  ooinpletmrss,  stnliilily 
•nd  i;uoil  warktnon>bii>.  Tlic  oimltictor  in  only  an  angle  bar 
1— qlrteJ  in  ■  very  cand'ul  and  eSeclual  uiantivr.  Vqt  tlitr  Ttr*\  tliere 
i»  ftrooR  uuilogy  to  a  caMc  conduit  and  grip.  One  ilitnf*.  tiui 
plain.  »  bow  contiMn  or  tlic  Rtip  ittinnk.  tir  tmlky  Inr  nmt  ooiiducl- 
iniC  wtr>     -  i.^K^l  to  ibi;  ftlfit       I'liIc-'iA  Ihr  jicrmiiiient  w:iy  \*  iniidr 

awl  K->  1  wilh  a  ^ood  dral  nf  (>aie.  Ilic  tmllcy  nlutik  will  be 

timiUnc  c  rubbiug  at  llw  nidcii  Tltrrc-  is  lo  be  an  attcoipt  at 
tntmductiift  the  system  tu  (liU  niunlry,  but  u!t  tbc  expetuk:^  will  be 
mncb  the  saiiie.  we  thinl:  thai  in  most  csmtk  a  cable  will  be 
(arfcrml.  Thr  utiliratiun  of  llic  Kfivity  of  tlown  irafRc,  or,  aA  vrc 
nay  Miy,  tbe  vliiiiiniition  of  Krade*  ts  n  strong  pniut  in  favor  of 
Ibe  cable  Hj^rm. 


An  electrical    fonure    recentlv    Invenlcd.   in   France,    is  Ibtu 
t -described  hi  tbe  Enginftr,  Lo»i)i>n  : 

"Tl>e  ruraace  ConMotn  of  tuo  Wukn  of  qiiirklimv,  one  n)><>it  tliv 

lotbc,   ihr  \<*wn  one  of  whicb    ii   prnvideii   with    .1    loiiKiiuiliiial 

[pOM-e.   wbich   mines  the  two  «l«*ir'nles.    mid   ln-tivecii  them  is  a 

l^II  I  -.1  ;M',  M-Tviii);  a-t  cTUcili]*-.    wImi'Ii   iiniUiiiis  u  liivvr  (if  Sivvcml 

Kwp  -  of  tbc  ■*nt>siiince  to  l>c  cxi>crinimtcxl  upon.     The  latter 

»-.   be  cuatuiiieil   in  a  sniull  tMflioii  i-tu>-il)I«r.     Ttx:  higbeat 

IrmpcratUTT  wmked  with  waft3,t>i»ndeKT'"^C..  phnliiccd  by  a  currcni 

nt  Ofl  Mmyrnf'  and  70  v(»lu.  cniimimini;  5(i-hnrs?  i^in-er.      In  the 

inetubborhood  of  ;f..V>0  •lonmx^,    lime,   sirontia.   am)   ma){n«:»ta  cri)-»- 

I  UUted  Id  a  fcv  tninuto.     Al  3.000 drgnxs  the  ((iiicklimc  cuinixK-in^ 

Itbe  ftiraa«r  bc^aa  in  run  like  vrati^      At  tbf  Mime  l(-ntf<-f;)tiiii-  the 

fcsrtna  npidly  mluml  Ilie  oxide  of  r;ik-itiin   lo  ilie  mvt.illic  htatr 

]  TT»e  oaide  of  nickel.  mlwU.  iiuinnuncv.-.  liiiiI  (-hiiimiiitn  wete  n-dm-wl 

in  4  few  tccuodN  at  'i,Mh  ^^tkk*,.  and  a  bvittini  «f  uraniiiut,  weigli' 

.ins    l'*^'  E^-'   *ait  nhtaitMrd    frvni    the    oxtdc  in  ten   minmrs  at 

IX.OOO  dcgi«««. 
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THB    BCNDIOO    UINBS.    AUSTRALIA. 

Mr.  J.  V.  Hnrkii.  the  editor  »f  tbc  ^uttra/Mi  }fiMing  Standard 
tuft  cnatributnl  lo  the  Emf^mftriag  Magasinr,  for  Orceinber,  « 
Uitnry  and  dcxcriptivii  of  the  Bcmlt^  mines,  that  will  be  of 
iMtefcat  In  people  in  \\\\<  cuuiilr)-. 

Be  places  tbe  total  product  uf  goM  id  Australia  at  ^l,7CM>,< 
MO.OUO,  oT  which  IW  IJcinIiRO  minw  have  fiiniUlTOl  $-TI-'»,rKK),000, 
and  tital  tbr  )irr««-nl  milput  of  ^^M  iti  Austniliii  it  flu.lHNI.OtKI  it 
jrcKr.  Bcfulijin  ii  oaly  KiO  miles  from  Melbourne,  nml  mu^l  Have 
btcfi,  fix  forty  ycar^  pa^i.  an  important  (actor  in  hiilHIng  up  ihat  city. 

Ttte  lii»>»«r>  oi  the  ilixxn-ery  ami  mrlv  workiti);  uf  lliest;  minei  » 
(rf  Ibe  nimmoa.  rnniantic  kind.  Two  colored  tncu  were  tbe  first 
dHDOVtxoxif  K<>'d.  in  Ift53.  Tho*  sold  mit  to  a  nun  who,  in  dx 
jvarx.  dcAred  S1.3I*V>^X>  out  of  the  rlninis  <>n  Vk-t»ria  Hilt. 

Thei*  wrre,  at  first,  placer  vorkin);«.  pockets  and  the  ttsnal 
dr»ek»pin"ii  dowii  to  cjnartr.  There  were  "■  liooins,*' nf  course,  one 
brtwvm  1^71  and  IhT:!,  producing,  a8  u^^uol.  or,  a.-«  we  may  s^y  the 
lBnHut4e.  deprcasicrti  and  losses.  Another  occurred  lu  1884,  but 
Irw  pTHKimctd  and  k»  hamiftil, 

TWn  arv  si  IktMltgo  tweoi>*-feur  riufts  3,(XWI  fcct  or  mote  in 
4ei>lb.  nee  of  them  2,X'>0  fe4>i  deep,  with  cntss  cuis  or  drifbi  at  the 
XBW>fcet  level.  New  Icdces  are  being  discovered  at  shallow 
dcptbK  t*ut  there  is  no  clmrtv  (ic-Rnt-cl  I'xlr  as  nt  Virginia,  or  the 
lode  iti  California. 

PboUiCnpbkr  %'icw!«  of  the   city   uf  Itctidij^o  show   it   lo   lie  a 

tably  wH  built  placr,  with  fine  public  ami  jirivatc  buildings, 

it  tlu;  main  pari  of  the  wealth  of  Iteiidij^  went    lo    Melhijume. 

"A  Mr.  WatNon.  of  the  latter  named  city,  took  trnt  twtnitv  ions  of 

gold  from  the-  Krtiti«h  in  iiir,  at  Ifc-mlino,  all  of  which  was  laid  out  in 

tW  Capitol 

This  powerful  Mipport  of  Mcllmiirnc  was  hinted  at  in  our  last 
iMvr.  and  ila  spannodic  nature,  uo  duubt,  tu  some  extent  occuunts 
far  tbr  jif^acnl  tk;pTC«ae<l  xtate  of  buMiwMi  there  —  a  cane  of  tKis 
«timttlatkML 

Tbe  coTtmmcnt  of  New  SiuUi  Wolc^,  Aaitralia,  has  uoder* 
tabcw  to  oiakc  frve  avayH  of  mineral  orc«,  and  the  Minimg  SfamdmrJ 
Miaailf  I  that  thia  trill  be  a  nutter  of  ' '  ityju^ice  to  lba«e  who  are 


to'ing:  to  ckc  out  a  living  by  niakiiig  asfiayft  for  the  public."  This 
is  one  view  of  tlie  matter.  Another  wotiM  lie  that  mine  uwners  ftnd 
olhcTB  requiring;  nssays  would  hv  bcuefitwl  act^ordinsly,  and  these 
constitute  a  much  more  nuuierous  class  of  community.  Farther,  it 
may  be  tiiquiicd,  whether  the  motive  is  to  cheapen  tuMiys,  or  to 
;^iard  asainst  false  work  on  the  part  of  pri\'ale  assa>'crs.  If  the 
latter,  the  economic  argument  fails.  Wc  do  uot,  however,  find  fatdt 
with  lite  Sfandartl,  or  nuy  other  authority  thnt  will  stand  up  against 
ft  danRerous  "  paternalism"  that  has  been  (tr*»^ving  up  in  Ai»tralin. 
and  wffich  gives  promise  of  Jesse  Collins'  formula,  or  the  one 
imputed  to  him,  that  the  government  should  funttsh  every  man  with 
three  svcreB,  of  land  and  a  cow. 


THE   TBOHNIGAL    SOOIBTY    OF   THE   PACIFIC    COAST. 


This  Asstjciatioii  held  their  regular  mtpntlily  meeting  on  Jan.  Ctb, 
jit  llK'ir  room«.  815  Market  Street,  in  this  Cit>-. 

The  fbllowtn;  new  menibeni  were  balloted  for.  and  elected  : 

For  members: 

AuKii><tuA  KiiudvciL  Civil  Kngincer .   J-an  Prancisco.Cal. 

Ilcniuttui  ttarth,  Architect .     tiaii  Francisco,  Cat. 

Joicph  Lees  Mfludc.  Civil  Engineer  Rirerside,  C«I. 

F'or  juniors; 

K.  K.  Hopkius,  lli'<lraiilic  Ktigiiiccr. .  ..    , Ross  Valley,  Cat. 

Six  prop ;>.sit ions  for  msuilwrship  were  received  and  inferred. 
Mr.  R.  Ji.  Bush  read  a  pap:;r  entitled  "' Railway  luitrances  to 
San  Francisco/'  which  is  reprinted  in  the  preseut  luimber. 

The  Annual  Meeting  of  the  Society  was  held  on    the   20th  of 
"  Jaiiunrj'.  at  which  the  reports  of  the  officers  were  presented,  and  the 
following  new  officers  were  elected  for  the  ensuing  year : 

rrtwileiil,  C-  li.  (Jruntkv.  Vicc^l'rcniilcnt,  Chjwlcs  r>.  Marie. 

Secreiaiy.  tJlto  voa  ticlderu.  Treasurer,  V,k>.  V  Sc)iil<l. 

MkKCTOIUl  ; 

<j<o.  W.  DieVie.        John  \ltiy*-  Hitmtnund.        l,oiii«  rulkenau. 
I'miU  Soul^.  Wiltinm  I'.  C.  MaMon. 

Tile  Society  enters  upon  a  new  ye.ir  with  the  adv.iiitiige  of  a 
Judieioits  selection  of  able  officers  to  perform  the  f-tetitive  and 
administrative  duties,  an  incrvasing  membership,  prestige,  and  a 
good  (inancinl  stondiii^,  un  will  «]n>irar  Jii  next  months'.^  Procewl- 
ings.  when  the  rt?i>ortii  of  the  Secretary  and  Treasurer  will  be 
published. 


"UBBRTB.    EOAUTB.   FRATBRNITS  " 


one  btiniIrT.ll  ycai»  a)(o,  set  up,  ia  a  mgtt  o(  tcrtur  and 
litciples  (i(  [whtical  IJI>cTt>-  that  Kpreiu]  u  leaven  over  the 
drilucd  vnrid.  It  vsr  a  Krierom  and  trrrible  conlribulion.  the  cnl* 
mirnniqu  o(  wraogfi  SKuinM  hunian  equality,  1m%4  on  the  piivilegen 
of  btrtb  atad  aecideut.  Nmv  ytic  ha.'s  another  task  in  rcmo\-ing  a 
wteooA  mrraction  of  the  Intra  of  human  c<|ualil>',  set  up  by  nLKcality, 
■ad  t«  na<  alone,  m  bcr  ?iiitrcriiig  from  micIi  wrongs. 

Tfac  fitst  mawtnent  of  any  iniportaocv  thcic  lownrd  the  inccjual- 
ay  of  honan  nmditinns.  ^tncc  the  m*Dlutian,  iirvw  out  of  a  method 
of  icmur  th^t  look  one  tiian'K  bread  mid  ];ave  it  to  another  Tlic 
■Dtto  cht<>cV<l  tn  the  Motte^t  alt  •i\-t;T  Pari^  iti  1S72.  "'  tJbtrU,  J-'ga- 
Mk,  frmJemilt,"  was  lUricotten,  whi-n  iuitusfLH  and  stihKidws  were 
iaMStabrd  Biitkr  a  |)ka  of  pnyinf;  Tivc  inill.-irdA  of  indcnmity  to  tbc 
Omum  ISnxTT.  not  that  these  invidious  and  insidious  niellimls  were 
is  thonwh'vft  wi  bad.  bat  it  loircnd  th«  goTemment  benenth  the  peo- 
ple <if  FniDtT,  and  set  up  a  prwc«knl  of  di-*h»iiK-sly  that  ha*  per- 
radcd  rt«r>tbuig,  all  dcpartiuenti,  and  mnv  has  lnoug;ht  tbc  Kcpub- 
hemn  Government  itself  to  flbanie. 

Wc  inr  atiag  plain  Imt  linnol  wu(d<(,  in  coiitvudini;  that  nn  nution 
wbich  pcnnib*  tttt  go\-cnimem  to  iul'ract  pcn-onal  rigtil».  and  interfere 
«iib  tl^e  cnnuaerciol  atid  iudtiHtriftl  liberty  of  iN  people,  can  hope 
far  may  Mher  iMoe  than  «ach  (-rjrnipluin  in  the  cud.  It  ix  Irtii;  ol  all 
maairics,  and  in  the  sauic  dc};rce  that  the  equality  and  personal 
rif  ht>  of  the  people  ate  disregarded.  Tbc  danger  is  not  in  France 
aiaoe.  and  her  example  witl  be  n-atchcd  uith  iutereKt  all  m-er  the 
«iid(L  If  bet  lawn  and  procedure  are  nut  Atroug  cuuu);h  to  punUh 
oOBOKieuil  criiue.  where  i%  tbe  world  to  look  for  reform  f 

The  dt«palcbe«  from  Paris  shnw  that  twelve  million  francii  were 
to  tliia  country  aii  a  bribe  to  itecurc  couperation  in  ibe  canni 
and.  so  far  as  it  appears,  no  one  here  is  sufficiently 
witli  the  ennrrnily  of  thb^  llitne  tn  inqiiiR*  who  |^t  tbe 
■aocy  f  Out  mouths  are  duactl.  The  itcrniciutu  spirit  of  iiM.*(|tuUity 
ha*  trocmed  ttn  way  Into  our  tiutitittKinx,  as  it  has  in  Pmocc,  m  that 
thtft  vqaeatralian  and  tbcFl  of  the  Panama  Canal  fumU  looks  like  an 
agJinary  hnnneM  pfoceeding. 

T^ua  b  a  aevere  cbargc.  but  tboie  who  think  it  extreme  hare 
<miy  U>  rcsneaiber,  wtne  montlu  bock,  when  tbe  U.  S.  GtA-ennncnt, 
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UBBRTK,    EOAUTE.    PRATBRNITE." 


through  its  accredited  agents,  paid  in  tliis  City  half  a  million  dollars 
more  tlian  ,i  piece  of  Innd  h-.-ls  worth,  on  whicli  to  build  n  post 
office.  It  is  a  coioitioii  upiiiiou  throUKliuul  ihc  cutamuaity 
that  cue  half  of  this  money  was  stolen.  Tliis  circumstance  is 
almost  forgotten  already,  and  the  <iuesl!oii  arises,  what  fautt  can  Iw 
found  with  people  who  only  imitate  the  acL-s  of  tlie  great  source  to 
which  wc  look  for  protection  in  personal  rights  and  the  enforcement 
of  laws  to  eqtuli/e  privileges  and  conditions  among  the  people  ? 

I'Vance  is  late  in  learning  the  lesson  of  official  corruptitm,  ajid 
will,  no  doubt,  be  the  first  coimlrj'  to  cast  out  this  tcrrihie  treachery 
against  conitnHiiity.  She  may  again,  aKone  hundred  years  ago.  pay 
the  penally  of  a  reform  to  be  shared  by  other  nations,  estahliiihinK  a 
commercial  and  industrial  rcctitndc  now  sadly  wanting  all  over  the 
world,  and  which,  if  not  soon  forthcoming,  will  need  drastic 
remedies. 

Anyone  who  has  carefully  considered  the  natm*e  and  tendencies 
of  our  time,  especially  during  twenty  yean  past,  must  see  a  retro- 
gression in  the  honesty  of  our  political  methods  commensurate  with 
the  progress  made  in  science,  industry  and  commerce,  or  in  other 
words,  but  the  same  thing,  a  growing  disregard  of  pergonal  rights 
and  personal  litK;rty.  Common  honesty  is  no  more  than  a  respect 
for  the  rights  of  others,  it  is  all  a  pi-oblem  resting  on  the  motto  of: 
LiiterU.  Kgalite.  FraUrnile  ^\\\t:  tyranny  of  unequal  laws,  whether 
such  laws  relate  to  voting,  working,  or  trading,  is  quite  the  same. 

The  laws  of  I'rauct;,  severe  iis  they  are,  iind  carelully  drawn,  with 
centuries  of  experience  behind  them,  for  a  people  less  changed  and 
as  homogeneous  as  any  in  the  world,  have  not  availed  against  the 
machtnatious  of  pubhc  men.  A  great  engineer  absorbed  33,000,000 
francs  of  the  canal  fund,  casting  a  disgrace  upon  a  profession  that 
has  been  singularly  free  from  snch  breaches  of  tnist.  Members  of 
various  deparimems.  up  even  to  the  chief  executive  officers,  come  in 
for  a  share  of  suspicion  and  distrust. 

Ill  the  catch  phrase  of  the  day.  "  where  are  we  at "  m  this  mat- 
tcT  of  subsidies,  Itounties.  concessivit^  and  personal  privileges  of  one 
kind  or  another? 


T//K  "ilOSTKNUy  TKIAhS. 
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TBB  "UONTSRBT"  TRIAI^. 


In  ic^KXI  ti>  ttir  late  trials  of  tbe  Conxt  OHcilw  vetisel  Monterey, 
ty  tlK  Union  Irau  Works,  the  condiUotu  of  the  Ie»t 
re  of  K>  nttnonltnary  a  cbsnictcr  as  to  preclude  comment. 
Th«  Tvqaiivnienbi  were  for  a  ^lipiilnted  hnnic  power  of  the 
iucry,  Willi  n  itrcmium  of  $101)  for  eacU  tiorttc  power  in  excea», 
a  fine  of  a  similar  araonnt  for  cacfa  horse  prnver  less.  This 
£aT  an  b  plain,  but  a  part  of  the  elettwnUi  for  pruducttig  tlits  power 
*■•  fumi^eil  \>s  the  govcnimeiit,  an<l  ut  the  time  uf  tlie  contract 
■a»  not  detetniined  npoa,  «k  e^-en  dcsigtied,  m  the  coiitmctors  nre 
■lied  apoa  to  ipiaranltc  the  pcrfnrmnni'e  of  what  lhe>-  did  not  fur- 
control,  or  even  exnminr. 
The  tc^  wiu  made  with  air  pressure,  ia  the  stoke  room,  equal 
to  A  inclies  of  water,  Init  the  result  tvii.*>  mote  than  ^100  horae  fmwer 
of  the  czpcncd  jimoum.  involvinK  a  fine  of  over  530,000. 
init,  a»  «-r  undcTAtaiid.  to  the  pt:rformancc  of  the  coil  boilers, 

■*\  bj-  the  gorenimcnt. 
The  Scotch  builiT*,  fumithcd  liy  the  I'liion  Iroti  Works,  evapor- 
ated the  compatcd  amount  of  water,  and  the  inachiticr>-  performed 
ta  a  vefy  satiafoctoiy  manner,  but.  as  before  said,  the  ngf^regated 
^lemlt  was  sis  per  ltuI-  or  mi  IcHt  tUiui  the  contraci  coll)  fur,  tlirou^h 
iftnlt  of  the  I'uioti  Iron  \Vork&,  hut  for  which  they  arc  re*ipoiiMhk. 
The  interencc  \%  that  a  itood  deal  t»  to  be  learned  re^pectinjc  coil 
tunkn  both  in  comUniclion  and  workinjt.  Their  use  is  not  new. 
A  ntunbcr  of  war  vessels  iq  the  French  XnFy.  as  well  as  torpedo 
boats  in  all  coontrfe*.  have  been  fitted  np  with  such  boilers.  Two 
the  final  steamers  ewr  cunsinicted  for  bkr  wn,-ice,  in  this 
iMtry,  are  to  have  boilers  of  water  tulx  l>pe.  hut  there  Matu  to 
W  this  brauiaetbinK  lackiug;  in  the  present  cnse. 

Aa  to  tbe  low  frerlxtartl,  and  water  cnminK  aver  the  foredcck  of 
the  TcaKl,  that  was  understood  and  expected.  The  v-esset  b  a 
KumA  tSefaiue  one.  and  not  lor  cruising  or  mcing,  Oirthcr  than  to 
to,  or  away  fnim  points  near  to  each  utlier.  and  the  chances 
tbal  tbe  M^nterer  may  serve  out  her  career  witbuut  cwr  reqoir- 
ia(  other  power  than  her  Scotch  Iwilers  will  iterate,  ami  without 
Icr  ODohig  onr  her  f^inwale».  The  .l/iMf/z-nrr  is  301  feet  lon|i, 
fcrt  beaaa.  dnnitbt  H  feet,  Q  inches.  Her  armor  amitbhip  is  18 
^fc»che<  thick.  She  will  have  a  bea^y  armament  of  two  12-iach 
two  10-loch  riSes:  mi  S-ponml  rapid  fire  giin-H.  and  font 
lotchUiB  rcTolTuig  Knnft,  and  two  1 -pound  rtUcs. 


,bat]i  m  19S9.  wltcrc  be  wu  scri'lng  tut  an  officer,  He  tlivii  invented 
i»f  rl«.'lru-KiI(l iiig .  and  tlir  electrir  automatic  recording 
t,  for  which  palml»  were  xn»nt«l  him  in  I'mwia.  A  few 
■wr  be  bruiiglit  ODt  an  impuriaut  itivcnliun  for  the  improve- 
'Wrat  of  Kun  cotlmi.  Reing  apjKrititcel  a  nieinbcr  of  the  Conmitniion 
i>f  tbt-  I'rti^'niin  Octicrnl  Staff  for  the  introduction  of  the  electric  tcle- 
Sixph  qrsiem  in  place  of  opticsl  telc}in'^I>b»,  Ilr.  SiMtienx  t]ien 
■evfited  bfnncir  spcciall}'  to  inv-esligatioiis  in  this  field.  At  thiit 
tiwr  hi«  ImKhrr  Williani  whn  was  in  I-ji^land,  sent  htm  a  piece  of 
|pitt3-{Ktvha.  whit'li  h.iil  Ir^ii  hroii^hl  Id  lUi^laiid  fot  the  drul  time. 
IH  Wcmef  Stemcn*  lU  ihkt  teeojjtii/c"!  the  vnluc  of  the  mnterial  for 
in-iilitii))'  pttrptMc^.  and  in  IM7  bv  pmiKised  Iht  .-i|'plic:ttiiin  <if  »nh- 
It  :i  ninductnr<  intulatcd  hy  gtitta-pcrcha.   and  executed  suc- 

ci-oiiiii*  cxpcrioieuial  himcnateil  with  Ktitt]i-)K;rchii  hy  ineaii-^of  a 
■urhine  invenlcd  hy  him  for  tlml  fiurpoM-.  which  ih  aIiII  used  iti  the 
Buniifaclufe  tif  rahlcs  With  ihe  lielp  of  these  K<ittit-]>cTchii  covered 
■rtrc!*  tut  MliTvnle*!  in  layiti);.  toKctliei  uith  I'rufe-^'uii  Himly.  the 
fcrrt  Milmiariuc  mtiK-*  willi  rln-trif  i^-niti'iti  in  llie  Npiiii^  of  I)MK.  fur 
Uie  protection  of  ihc  harlH->r  iif  Kid  iVom  the  DiiiiisU  lleet  In  the 
•BUe  yrar  he  camexi  imt  the  fir<t  great  lek-Ktaph  line  in  tierniany 
hctMn'a  [lerlin  ntwl  Frniikfiirtunthe-Matii,  nnd  in  Ibefulkinnii^ycitr 
tbc  fubtetranean  line  Itetween  llerlin  and  CuIukhc. 

Dr.  Sienictu  left  the  Goveniment  M;r\-ice  in   1850,  and  devoted 
elf  aftcrwsnis  entirely  to  •tcicntific  .Htndics  and  private  eiilrr- 
In  IM7  he  had  almdv  litid  the  fonndalion  of  the  telegraph 
K  rarried  on  aftvrwafds  uuder  the  title  -"'f'  Me^^-rs   Siemms  & 
"Halilrr.  in  Iterlin,      Koc  a  lime  this  finn  «!■  -:  :  of 

cdileafai  Htifiifie.  and  the  first  nuhiiiariiK- call.  .>nd 

America  wete  al«)  SirnK-ti^'  work.      The  world-wule  re|mtntion  nf 
6nn.  accintrvd  within  n  shon  time,  led  to  the  cstabh.<ihiiKnt  nf 
work*  in  UiM»l<iti  and  St.  l\.-tcrHl>ur(;.  tvhivh  soon  dc\'elopcd 
letltifrly  tndciNrtKlefit  larjie  ccmctm*. 

Dr.  Siemens'  personal  achicveincnts  are  to  be  fonnd  in  the  fields 
ackacc  as  veil  sm  in  those  n[  icvhniral  iiidnMiieN      His  M.'ienlific 
I  b>dncT*l  the  I'nii-ersily  of  Hetlin  to  confer  on  him  the  ilefjrce 
Wt-D-    in    IMTi  ;  they  upeiieil   likuwi.'*  fm    him  the  itnor*  nf  the 
jy  of  SneiHT*  in   llerlin  in   1874,  :uid  <^tihsei|ucntly  of  many 
•ca4)emie«  and   MK-iette^.     Attmngitt    hi>t  nniiiy    and   x-arions 
rbimnMsta  in  matters  trhiiintf  to  science  and  technical  art^  miL'it 
mratioerrf  tJ»e  ilevclopmrnt  of  nietho«l5  for  le-'iling  undertrroimd 
vnbDurinr   cahic*,    and   delenniniii)*  (lie  position   <if  fnults  iu 
of  the  Sietnenii  dynamo,  and  the  Sicracti*  alcoholometer  for 
rinc  Ibc  quantity  of  absolute  alcohol  conuiiifil  in  nny  nlro- 
'b<tnM.      Dr.  Skracat  wan  also  the  inventor  ot  the  pneumatic 
MAr 

1 :  .1  member  of  itKiAt  of  tlie  lvnro{iefln  electrical  and  seien- 

ti6c  sonetk*.  In  l«fl*l  Dr.  Sicmciit  preaaitcd  a  sum  of  /.'•ja.Otm  to 
lb*  Geraan  Batkm  tut  tlie  fuumUtiou  of  a  national  tcientificaud 
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tecliniccil  iiiKliliitioii.  The  accom]iaiiying  iltti»traticHi  gives  a  poi< 
trait  of  tlic  ilhislrious  c-ngiiio^r  Uiken  a  few  years  ago,  wlteu  he  was 
in  Ihe  prime  uf  a  briUiniil  okl  aKC." 


Among  oilier  irilmtcs  to  the  memory  of  l>r.  Siemens  we  tliink 
llic  following  froui  the  EUcirica!  Jievievi.  New  York,  is  worthy  of 
reproduction  here : 

"Juy  Gould  wnntcil  a  cable  to  he  laid  iii>on  the  bed  of  the 
Allaiilif  Ocean.  With  this  in  view  he  telegrapIieU  to  the  ugent  of 
the  Celebrated  firm  of  Siem<-'iis  &  Halske.  in  this  oily,  saying  he 
wished  to  sec  him.  The  anciit  very  promptly  presented  hiuisdf  at 
Mr.  Gould's  office  and  was  requested  to  he  seated.  Awed  in  the 
presence  of  the  great  little  inaii,  he  obeyed.  Suddenly  Mr.  (>ould 
turned  toward  the  agent  and  said  : 

•  Voii  are  the  agent  of  Siemens  &  Halske,  of  Rerhit  ?  1  want  a 
cable  laid  across  the  Alhuitic  OceAti,  autl  I  wimt  Siemens  &  HaLake 
to  make  it.     Have  il  ready  as  soon  as  possible,  please,' 

When  the  agent  had  recovered  from  the  shock,  he  managed  to 
find  brciith  to  .say. 

■  V'crj*  well.  Mr.  Gould,  we  will  be  pleased  to  take  your  order. 
I  will  cable  to  the  firm  and  have  the  plans  ready  for  you  ia  a 
short  time.' 

Mr.  Ciould  turned  his  little,  bright  eyes  on  the  agent  and  said  : 
'  Nty  dear  man.  I  didn't  ask  for  any  plans.     What  I  want  is  a 

cable.     Oh  !  I  see  ;  I  beg  yonr  pardon.'     Whereupon  Mr,   Gould 

pres.4ed  ii  button  and  a  ilcrk  upjieared. 

■  Mr.  B .  just  write  out  :i  check  for  $ino.O(Xt  to  the  order  of 

Siemens  &  Ilalske,  of  licrlin,  and  give  it  to  this  genlieman.  I 
suppose  that  will  he  enough  to  start  with.  Conic  in  at  the  end  of  a 
week  and  let  nie  know  how  the  work  is  progressing.    Good  morning,' 

At  the  end  of  a  week  the  agent  agaUi  presented  himself  at  the 
office. 

'  Mr.  0)uld,  our  engineers  would  be  pleatted  to  call  upon  you  at 
your  earliest  convenience.  They  are  prepareil  to  submit  their 
figures  to  you.' 

■  My  dear  sir,'  protested  Mr.  Gould.  '  I  told  you  before  I 
didn't  want  any  plans  or  figua's.  I  know  Dr.  Siemens.  I  know 
the  firm  of  Siemens  &  Halskc.  and  f  am  sure  that  whatever  the 
Doctor  undertakes  he  does  tlioroughly  "ti'd  to  the  best  uf  his  ability. 
[  don't  care  atwut  the  price,  go  ahead  and  make  the  cable  ami  )>ring 
the  bill  to  mc.  But,  perhaps,' — and  again  did  Mr.  Gould  push  the 
button,  and  again  was  a  check  for  $100,000.  payable  to  the  order  of 
Siemens  &    HiiUke.   pul   into  the  bands  of  the  astonished  agent. 

In  quick  time  the  cable  wiis  finished  and  laid,  and  is  at  the 
presenl  day  one  of  the  Ixjst  and  most  serviceable  under  the  Atlantic 
Ocean. 

Such  was  the  handsome  tribute  paid  to  Werner  Siemens  by 
Jay  Gould, 


A  rOPiMKAPBiCAL  MAP  OF  CALIFffRStA. 


A   TOPOORAPmOAL   HAP   OF   CAUPORNIA. 


We  bave  ncriwd  a  cop>'  of  the  report  of  a  joint  coturuittee  of 
llbc  Vwo  UBtvcnitia.  tlw  Acaitcmy  uf  SLiciicrs.  the  Tcchnicii]  Sod- 
ty  of  tfac  P*riSc  CoaM,  anil  titc  Science  AuMKialioii  of  tlic  t'litvcr- 
liity  of  California  rc-^Kctinf;  the  preparation  of  n  topoffraphtcal  nap 
[of  lIiDi  Slate,  conjoititty  with  the  U.  S.  Oeolopcal  SiinT)-.     The 
ibjcd  u  ODe  (hat  U.  at  this  time,  reccivini;  a  good  dcnl  »r  allentiou, 
and  we  Rgfei  that  ^ce  will  not  permit  a  full  reprodiictiaii  of  the 
It  ONQmittre'*  rcfMirt.  farther  tluu  a  few  points  to  Ik  licmiftcr 
atiooeti 

Caiifoenta  \a  unfortunately  situated  in  respect  t«  »iir\*e5'»  aiul  maps. 
^>'ot  only  are  the  arra»  vaatly  in  diitproportion  tu  i>opulaliiM].  but  tlic 
lyacal  features  of  the  conntry  render  Hurrey^  tedious  and  expcn- 
white  contoar  line».  vrliich  are  pujjKiwcd.  demand  a  Iar>tef  Male 
than  iioy  tcaxmalilc  outlay  vrill  iwnnit. 

It  L«  pTOpoacd  llut  the  woik  lie  dune  joitilly  t>>-  the  I'.  S.  Geolog- 
ical Survey  asid  the  State,  which  i*  not.  tn  all  rc^^peetA,  a  (leMrable 
kfcatnTv  of  the  wlieroe.  It  is  difleienl,  of  course,  fnnn  "novem- 
Ment  partnerships,"  whctc  peiMtual  lutcreAti)  may  creep  in  and, 
in  so  (ar  a*  the  wnrfc  it.oelf,  will  be  mtruste<l  to  a  claiwof  |rtufeft- 
men  who  have  hod  little  or  nn  jurt  in  abuses  that  have 
^■Oendnl  on  abnilar  BTTunKci»cnL<i  in  other  cnse»,  There  are,  besides, 
tW  naamU'  brinre  rocntitmeil,  why  lliti  Riale  <ilu)uld.  if  jMiuihlc, 
Tccct^T  aid  in  what  nnivt  nt  Ix-st  be  an  expensive  undertaicin};. 

Tboe  ia  a  unanttoitv  of  opliiti^n  rv^iM-ctlng  the  value  and  inipor- 
of  Boch  a  nap.  but  much  divergence  in  the  views  respecting 
Itbe  KaW.  Contour  llites.  which  are  pmposed,  denumd  a  lar^  scale, 
bat  this  b  inipractii'ahlc.  Uvnase  of  the  am.  The  committee 
iroummend  a  ncale  of  one  inch  to  a  mile,  ami  each  sheet  to  ctn-cr 
qnarterof  a  dcttree  or  fiflcen  mileR  AqunTe.  which  if  cmiGned  to 
rbal  b  called  arable  area».  will  reituire  fruni  otK  hiiiidreil  and  fifty 
|k>  tww  haadretl  »heels.  the  cost  of  which  is  estimated  at  $3,000  per 
or  ruundly.  lialf  a  million  dollars  for  the  whole  u-ork.  Thi« 
call  for  the  ftum  of  jliOU.tKW  tu  be  furnished  by  the  State,  and 
appfopriatinD  iif  5£i,<MN>  *  year  for  a  period  of  ten  vear».  which 
b  the  time  the  cixnmittee  thinks  would  he  requin-d  for  the  wotlc. 
%'hite  thU  joint  method  uf  pirparinK  rnnpn  ha«  been  succv«sfnlly 
foiriedout  in  votae  other  8tate&b>'  arrangeucnt  with  the  Treasury 
Papartwcwt.  it  abonld.  if  gone  into,   be  done  under  au  Act  of  Con- 
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gress.  Tlie  GeoIoRical  Survey  is  dependent  upon  appropriations 
thnt  mny  at  any  time  be  withheld,  and  to  enter  upon  an  arrangement 
with  that  Ikiri-.'ni,  to  cover  a  ptrrioH  of  ten  years,  and  invoK"e  the 
sura  of  S5U0.00O,  and  perhaps  a  good  deal  more,  seems  a  very  uiieer- 
taiii  kiud  of  Inisiness. 


THE  BURBAU  OF  3TBAM  ENOINBBRINO. 
EEPOBT  I'OR  1892. 

Chief  liugineer  Geo.  W.  Mclrillc  is  as  successful  iu  reports  as 
he  is  in  the  di^eharj^e  of  liis  tc^chnicnl  dntics.  Tlic  present  one  is 
short,  terse,  and  as  full  of  business  as.  a  luy  book. 

Its  most  salient  rcatiire  is  tlic  presentation  again,  in  still  more 
forcible  terms,  l1ie  fact  that  there  i.t  no  odeqiinte  force  in  the 
engineer  ser^-ice  to  lake  care  of  llie  workinK  t»f  our  war  vessels.  It 
borders  on  the  humiliating  to  see.  year  after  yeni',  tins  fact  set  np  in 
unmistakable  terms,  and  no  proi'ision  made  for  tt«  correction. 

In  other  do]>aTlnitnt.>i  of  pid>Iic  seT\-icc  there  is  a  disposition  to 
crowd  lliem  by  the  creation  of  offices,  but  engineers  not  being 
politicians  and  law  makers,  this  dcpartmeitt  fbnns  a  nisrke<l  excep- 
tion to  the  mle.  It  is  in  its  real  nature  the  old  story  of  emulation 
and  prejudice  between  the  "line  and  the  staff,"  thus  graphically 
described  in  Chief  Knginc**r  Melville's  present  re]x>rl  : 

"The  only  opfHisitioii  Ui  this  bill  thus  far  lias  come  from  some 
of  the  officers  of  the  Xavy  who  sueni  to  view  with  jealous  di-itrnsl 
tbe  growing  importance  of  the  engineering  branch  of  the  service 
and  see  in  it  an  imaginary  uicnace  to  the  siipreniaey  of  the  positions 
which  they  have  inherited  from  naval  coudiiions  uow  obsolete. 
The  plain  fact  is  that  the  era  of  the  sailing  frif^ate  witli  hifty  spars 
and  snowy  canvas  has  forever  pa.s.scd  away,  and  with  the  passing  of 
the  frigale  must  occur  ahio  the  disappearance  of  much  of  the 
pielurewjue  persomiel  which  served  its  purpose  in  its  own  time,  but 
which  is  now  out  of  place  oti  the  sea  except  in  its  romnnres.  Naval 
gentlemen,  who  rc?Hetit  tbe  inlrn.tion  of  the  slt.-aiii  engine  and  iu 
attendants,  arc  (loubiIes.s  sincere  in  their  convictions,  and  really 
belie\-e  that  the  ConstHulion  is  the  proper  type  of  lighting  ship  and 
tliat  the  /s'eic  York  is  not,  but  they  draw  upon  the  traditions  of  the 
pa.st  for  their  propositions,  and  overlook  the  hvtng  facbi  of  the 
present.  T!ie  stage  driver  did  not  yield  his  place  to  the  loconjotivc 
driver  until  a  vast  amount  of  prejudice  and  con.servatism  h.ad  been 
oxtrcome  by  the  logic  of  facts,  and  our  navy  will  be  Meither  modem 
nur  eflicicut  until  it  has  accepted  similar  relegations.  The  sail- 
m.ikers  nmsl  make  way  for  the  machinist  and  the  boatswain  for  the 
blacksmith.     The  topman  on  a  yard-arm,  struggling  with  a  weather 


ctrinf!  in  ■  gmlc  of  wiad,  in  B  Sgtttc  that  has  been  almost  dcifitxl  in 
tfcc  Ittvrttim  (4  llw  sea.  but  tlw  wn'tc«  he  rtndcred  to  h»  fihtii.  uml 
his  nmntiy  of^-rr  rxccc»lc«l  in  importaiKV  the  niMiitig  Heeds  wrouffht 
daily  tn  ihrw  limo  by  the  mechanic  with  hainniLT  and  chi.scl  in  the 
deftba  nf  an  cnpoc  tx  t>oiIcr  nxim." 

Hw  tiary  of  ihr  Ra-gtr,  u'hicli.  ou  thix  Cottut,  caiis«d  a  good 
deal  oT  advene  niminctil  vyon  the  IinKiiic«r  Cnrpc.  U  thus 
rxplaiDcd  . 

"It  appcan  that  (he  firnt  <lny  art<.-T  »nilinK  on  Xkt  important  iiiia- 
«ioa,  tbe  only  cuKinccr  nOio?  on  ImuiiI  wan  dihuhlvtl  by  an  accident 
wluch  omflitcH  him  lo  his  lic<l.   Icvivin);  the  cnptic  dtrpArtmvnt  to 

Koo  the  t«rM  it  rtiiild  witiioiit  a  head  ;  ninttrri  ntogresseil  from 
lo  ^ont.  SM  i<>  shiiwti  hy  the  dc-tuileil  n-jHirU  of  the  eommaiidiug 
oliccr  aiid  the  couri  of  in'iuiry,  ntilil  the  fitial  (.xdlapsc  came.  Tlir 
whole  oiiMnililc  afiair  rrom  l>e|i;iiititng  to  end  is  diret'tly  HidrKitihlr 
Ui  the  tasnflBcienr>'  of  nuinWo  in  the  Engineer  Corps,  which 
aOofml  but  utic  etiijtiiccr  nffiecr  to  tie  detailed  Tur  this  vcskI. 
oricnad  lo  iinp>innnt  duty  <*n  a  distant  station,  where  there  are  no 
^ciiittr*  for  nMliinK  nriiatr^,  and  nhieh  did  not  permit  the  chief 
enKJntw  of  the  yard  where  the  vew;!  wiut  fitted  utit  to  have  the 
f/iv^tM  itumtfer  nC  iiMii^iaut^  lo  iiid  hitti  -.  iti  fuel,  fur  ^ome  of  tbe 
tirorbr  had  oo  a.<«u!ftant  at  all" 

Tbe  brick  fnnuicc»  nnd  beam  engines  of  the  Chicago,  that  hav<e 
been  ddcoded  hs  atl  kinds  of  ingcnions  arftutnent.  hxwc  now  reached 
thai  pnint  when  the  Chief  FingirH-tr  »>»,  "  the>-  have  Mime  merit." 
wUcfa  U  tn  hr  hoped.  Thitt  tnat-hinery  wan  randr  in  dcfiatiee  of  the 
vinrs  of  able  enfttiiren  ewrywbetv,  and  has  naturally  <le\-elo|>c(t 
tbr  pndar  rrwilt.'*  that  were  i>nintc«l  out  at  the  lime  of  its  conaaruc 
bm.     The  present  rt^iori  «ys  ul'  the  nhip  : 

"The  pnnetil  tmilen  are  externally  fired  with  brick  fuma<:e5 ;  a 

■     -     'h»i   h««  tame  inrrit».  but  wh«»e  greiit  weight  for  tbe  puwcr 

;ict1   roiilcr*  it*  nsr  on  a  tnodeni  ship  of  war  inadmissible. 

Tbe  cttciac^  oir  compound  beam  en]{itie» ,  a  type  that  is  also  heavy, 

■umtitaMe.  and  oat  uf  ilatc. 

The  Riiu-hitwry  of  this  ve*«el  wetgh^  in  sle.imtnK  a>ndili(>n. 
abool  l.tM-J  Hms  luu)  occii(»iei.  fore  and  aft  in  the  ship  at  length  of 
Ht*  fcet ;  tbe  xmite«(  lioT>e  |n>weT  e\er  developed  by  it  was  n.34K 
and  the  •pr--'  -■•'  'Se  ^-owtel  »hglitly  wer  1.*>  knots. 

The  oi  in  one  of  the  newer  vessels  of  the  Navy  has 

devckped    ~  -r-i    power  on   a  weight   ol  aU>nt  T'lO  tons  in 

rtiiiu&K  e  >' '1  a  »pace  fonr  aod  oil  in  the  ship  uf  I3<t  feet  -, 

in  otbrr  word*.  iK-arly  "n  per  cent,  more  |>ower  than  the  i'huago.  nn 
mar*  than  i't  \Kr  tx-nt  lt?v.  weight,  nnd  a  space  occupied  fore  and 
•Akaa  by  rj  feet.  Similar  nimhincry  to  (bt*  can  lie  lilteil  in  the 
CMiy.  aiul  will  icive  her  an  inciraM.-  of  spee^l  of  nearly  3  knoLi, 
aa  ml  «•  w  increaae*!  carrying  cnpacity  of  nearly  -too  tons. ' ' 


Following  thb  llie  Chief  Iviigineer  cominetils,  wc  itaagiac  wttb  a 
good  flcal  of  satisfaction,  on  the  "weight  per  horse  power  "  craze 
that  hns  acted  so  disastrously  in  many  cases,  especially  in  British 
war  v«a«Is.  Wt  >ay.  with  Matiafaclioii,  btxausc  lie  has  cUiU);  lo  a 
vise  conBer\'atisni  m  proportions  that  has.  no  doubt,  saved  us  a 
good  deal  of  loss  in  this  country,  .^lsn  nn  equal  amomit  of  repllla- 
lion.     On  thin  head  Chief  Hii^ineer  Melville  says  : 

"In  a  previous  report  the  Hureau  called  attention  to  the  danjfer- 
otisly  Inw  limit  of  weight  of  naval  marliincry  approached  by  modern 
designers,  the  tendency  heinj;  to  sacritice  vveiRhi,  niid  with  it  *L-ifely. 
for  the  salce  of  pnMlucing  uiachiiier)*  that  wilt  on  the  measured  mile 
develop  more  horse  power  per  ton  of  weight  than  ever  produced 
before.  Although  iippriwcrhiiig  iiciir  enough  to  the  danger  line  in 
this  mailer  to  meet  the  rcqiiircmenls  of  oilier  bureaus,  this  Bureau 
in  its  inachincrj'  design  has  not  cut  the  %vcii'hts  do%vii  below  that 
really  ucccssary  for  strength  and  safely,  as  has  been  douc  in  some 
other  coiintrtes,  and,  as  a  a>nse<]iience,  our  m^whiner^-  has  lieen  sub- 
jected to  some  adverse  criticism  as  being  comparatively  heavy.  All 
of  our  machinery  thus  far  completed,  however,  has  <tucce^rully 
withstood  The  fidl-power  trials  and  the  couditioiw  of  active  service, 
and  can  Ix-  relieil  iipou  in  iiiiy  eiiier^feiiey  that  is  likely  to  ariM:, 
while  some  of  the  foieittu  navies  have  experienced  many  serions 
breakdowns  of  machinery  due  entirely  to  sitrtictural  weakness 
inherent  in  the  desi^.  and  not  the  fault  uf  the  builders." 

On  the  subject  of  steel  castings,  which  is  more  hopefully  spoken 
of  than  l»5t  year,  there  is  this  aniu^ng  circumstance  related,  which 
is  fier  se.  scarcely  an  indication  of  tlie  state  of  the  art : 

"  The  Bureau  recently  sent  two  designs  for  engine  colvitiin.i — one 
a  modified  form  of  box-girder,  the  other  a  form  of  I-beam  —  lo  fotir 
of  tlie  uKittl  prominent  steel  casting  eHtablLshments  in  the  country, 
asking  which  of  the  two  forms  was  regarded  as  the  simpler  to  cast. 
One  firm  reported  that  il  could  cast  either  without  difficulty  ; 
another  said  that  it  could  cast  the  I-lwam.  bnt  that  the  girder  was 
impo-ssihle  :  the  third  firm  oflere<l  lo  make  the  girder  but  not  the 
I-beam,  saying  that  the  lallcr  was  a  form  that  no  one  could  make, 
while  the  fourth  establishincut  claimed  that  botli  foniis  were  impos- 
sible to  ca.st  in  steel." 

No  one  should  find  fault  with  the  Chief  Engineer  for  eouscrx'a- 
Hsm  and  caution.  The  opposite  <i^ualities  are  plentiful  enough,  and 
have  ilUuilration  iu  the  machinery  of  the  Cfiirag-e,  before  referred  to. 
No  one  has  any  duubl  of  the  bureau  adopting  steel  castings  for 
framing  and  other  pur^^oses  as  rapidly  as  it  can  be  done  consistent 
with  the  requirements  in  war  vessels. 

The  appendix  show.s  the  usual  routine,  and  a  good  many  tabu- 
lated results  which  may  be  noticed  iu  future. 
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BALL  BEARINGS. 

A  Mr.  ElliuU.  AD  Anuiciui  uiMiur;icturcrof  liicyclcH,  hn.i  IimI  the 
eewagr  to  My  that  ball  bcaring«  nn;  iiicx[K-rliciil.  mil  reijiiin-d.  nnd 
hifcrior  lo  fMnillel  bcaringft.  Mr.  F.]lii»l  W\n^  lutnsvir  n  tn^nnrac- 
imrr  iiT  liii.->-lc»,  and  as  most  ctf  thnc  peculiar  machines  arc  fitted  up 
with  bttU  hearings,  his  ofdniom  will,  no  doubt,  atlruct  nttentioa  and 
oochl  to. 

Tbc  MbjcTl  b  cmc  that  has  been  a  mtmlicr  of  titiM?i  Iicforr 
KVKned  To  in  iKiiL-srmv.  It  i^  i>nc  i>t  nmt-li  ini)M>rTniK-v,  hccnuse 
cKh  year  we  haw  a  crop  nf  newlyinvenle*!  Imll  iirid  n)1kT  beariiiRS 
kn  all  kii>d>  of  purpmr*.  produced  in  dcfrmicv  lo  a  popular  opinion 
tiMt  cotKWiire*  of  aII  mndimt;  r«i.ist:itice  of  whjilvver  kind  a>  friclinn. 

Ir  Uorin's  tiibl«  the  coefficient  of  fnction  for  go»l  lK-ariiij{«,  well 
ited.  isabuat  .07  per  tail,  oftlic  load,  which  multiplied  into  an 
avtragi!  man'M  wri};!!!  wmild  give  one  nnd  n  half  [>ciiind>  or  ?ki  (ot  a 
bic^cic  whR^I,  »ujrpn«it>i;  it  to  have  common  1ieaniig«,  but  it  haa  not, 
Tltor  «n  made  with  extra  rare,  provided  with  "  quilbi, "  and  tubrj* 
catcd  with  fine  oil,  so  the  friction  i:s  |>CThiips,  Iom  thnn  one  pound 
with  parallel  beariti|[s.  and  in  the  case  of  lialls  or  lollerA  wuuld  be 
jaal  la  nuL'b.  tnilew  Ihcy  wtrrv  iu  perfect  order. 

Tbe  ab;(ectic»l»  to  roller  tK-^iriiiKn  for  iimchiner)'  are  QnmerOBS 
and  ioraudable.  Such  Itmrtug^  nir  bulky.  fXixniAiw  and  soon  wear 
oat.  in  Cict  tbeir  maintenance  at  all.  if>  poiwiblc  only  where  hnnl 
ia  employed,  and  where  tbe  prewure  w  »li)i;ht,  niorCT>ver 
are  not  nqaired.  unless  it  be  in  cases  where  movcmetit  of  tlie 
foiiaces  becomes  deslmctivv,  and  wlieii  lubrtcation  is  not  possible,  as 
io  Ifac  caic  <tf  griad-ttoac  apindlct  or  palhry  block-i. 


TUBBirr    KNOINB    LATa£8. 

The  /nM  Age  bexins  six  pages  of  nutter  doitcribing  a  turret 
latfac  in  the  followtoK  wihiU  : 

"  Ihiriiiic  ll>c  half  ceiituf>'  which  has  elapsed  kiuoc  the  inbrodt>c- 
two  of  Ibe  engine  lathe  tbc  actual  process —  tisinf;  the  term  specifi- 
eallT  —  of  melal  turntnn  has  mnaineil  nnchanfced." 

After  ncmrly  a  page  of  this  kind  of  ihcloric  itnnes  tlic  "  Conrad- 
«oa  lathe,"  {lluatratcd  by  fifteen  Bguren.  which  is  tip«ce  well  »petit  If 
the  artkie  dtrrct  BDine  attention  in  (his  conntry*  to  litrret  tumint;. 

Of  the  lathe  we  will  attmipt  no  crilicutn,  except  that  far 
ibe   finwtiaaa  teqaired,    it  cootains    a    wonderful  namber  of   parts 
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and  pieceii  thai  do  tiut  iteem  to  be  required  in  ntlier  machines  of  the 
kind,  hecRuse.  notwith:stnnding  the  a^iimptioii  of  ih«  Cunradsaii 
lullie  1)citig  a  new  invention,  it  is  one  of  common  iise  in  England  and 
isulsoone  of  much  value. 

In  many  Huglish  shops,  especially  about  Manchc>*lcr.  the  work  of 
a  Mliop  is  divided  into  elai>&cs,  cue  being  for  turrtt  lathes,  oi  lathes 
with  whnl  nuiy  be  ciiMeil  multiple  tfioU.  Thi^  work  cimsisting  of  short 
spindles,  fitiKls.  screws,  and  iiidtftrd  all  short  innicd  work,  dravni 
on  .separate  sheets  and  mounted  on  cards  or  boards  marked  for  the 
turret  lallie  -shop  or<!e?pjirliiient. 

We  havf  many  a  time  wondered  that  the  same  system  was  not 
employeil  here,  especially  a-f  the  other  or  milling  fonn  of  turret 
machines  is  so  t^xtenMvely  made  nnd  usmI.  The  Ivngllsh  machines 
and  the  lathe  described  in  the  /raw  .-Ifft  differ  from  the  American 
form  of  such  niacliinci<  in  the  tools  being  nioniited  at  one  Mde,  and 
not  in  the  line  of  the  work,  leaving  free  use  of  screw- threading, 
ciillingoff,  or  other  tools  without  interfering  with  the  turret  i>r 
the  tools  it  liohls. 

It  W  foniul  by  exjK-rience  that  it  is  expedient  to  set  the  turrel 
tooU  for -six  pieces  nf  one  kind.  Forle.is  than  this  it  i.t  cheaper  to 
do  the  work  on  a  slide  lathe,  but  for  a  larger  number  of  priece^  there 
is  no  comparison  between  t!ie  turret  system  and  common  lathes,  the 
cost  of  making  collar  stiidf,  .lihort  .spindles,  or  screws  «nd  the  like 
being  not  more  than  one  fourth  a^  much. 

So  well  known  has  the  cost  or  price  of  turret  lathe  work  become 
that  there  i*  an  iinii'oriii  list.  to-soniU  it,  over  wide  districts,  where 
the  system  originated,  and  where  the  principal  makers  of  these 
machineit  are. 

Sonic  yeiirs  ago  we  bad  sent  out  here  a  number  of  examples  of 
turret  lathe  work,  including  steel-point  screws,  cheese-head  and 
be\'el-hcad  screws,  collar  and  plain  studs,  and  so  on.  The  price 
was  astonishing,  almost  incredible  indeed,  to  tho^  who  were  accus- 
tomed to  doing  such  work  on  common  lathes. 

We  arc  not  disparaging  the  Conradsoii  lathe.  On  ttie  contraiy, 
drawing  attention  to  it.  but  think  a  sliding  head  or  tail  stock,  as  we 
call  it,  also  an  indeiJenderU  head,  not  on  the  lunet,  for  screw  ctilting, 
would  improve  the  lathe;'. 

The  makers  are  theOUholt  Machine  Co.,  of  Mudisoii,  Wisconsin. 
The  principal  makers  of  turret  lathes  in  Knglatid,  are  Messrs, 
Smith  &  Coventry,  Gre-slcy  Iron  Works.  Salford. 


this  progressive  method  of  henlinK,  or  generating  steam,  and  in  no 
other  case  hiivc  wl-  st-cii  Uic  satnc  acc«ssibiliiy  in  builer-s  of  ihc  class. 
Kxc<:j)t  ill  the  chamber  f)  there  is  free  access  to  all  tube  platen,  and 
even  here  thetv  is  no  difficulty  if  the  chamber  between  ts  made 
wide  enough  tn  use  a  hatunier. 

A  typical  progressive- heating  boiler  would  be  one  eoiiipoisvd  of  a 
series  of  connected  conipartinents.  the  temperalure  of  Uic  hot  gaiea 
decreasing  in  one  direction,  and  the  temperature  of  thennterincren^ 
ing  in  the  o]>]K»ile  direction,  so  a  diagram  of  llie  two  woaM  make  a 
linrallelograiii.  The  (ced-watcr  w-ouM  be  fed  in  at  the  last  conipart- 
iiieiit  next  the  cliimuey.  and  '•team  would  be  drawn  from  the  hottest 
one  over  the  fire.  There  is  al»o  the  principle  of  diflTustiig  and 
breaking  up  tl»c  hot  gases  bct«-ecn  the  sections  or  comparlnieiUs  l^- 
chambers,  as  shown  at  D  in  the  present  iKHler.  and  sometiincfi 
by  bafHing  plates  ur  walls  iu  addition. 

The  idea  ur  scheme  is  good.  Its  first  application,  so  lor  a?t 
known,  was  in  Sc«^tliind.  and  for  marine  piirini^^es.  hut  the  relerencvs 
arc  not  ai  hand.  In  this  cuuntry  Mr.  John  U.  Heald,  of  Heald's 
Agricnitunil  Works  at  Crockett,  on  Canjuiiiez  Straits,  near  Saw  Fran- 
dsfo.  has  made  some  extensive  experiments  tn  praeres&ive-heating 
boilers,  the  ttsiiU  of  which  wc  do  not  know.  The  Scotch  boiters 
w-err  ^nperiinpowetl.  »a  in  tlie  present  cox.  Tlie  Heald  botlcn  were 
set  tandem,  so  to  call  iL  a  series  of  compartments  in  one  parallel 
shell,  tlie  feed-water  passing  from  the  bop  ot  one  rompanment  to 
the  tjottont  <i  tlte  next  one  up  to  the  lost,  wbere  then' was  steam 
sfHce  pTi>vi«led. 

t)ne  feature  of  snch  botkrs  15  thai  the  greater  part  being  filled 
with  water,  and  the  .wectiuu*  indepcttdent  except  as  lotbecoturecting 
liiiy>.  destructi\-e  exptosiots  an  hardy  posskhle.  Tliete  is  aLto  the 
advantage  of  incieasing  the  nnmher  aod  area  of  tbe  tnbe-beating 
surface,  bccaose  all  ^ivction^  except  the  last  or  steam  ooe.  cuu  be 
6Ile«l  with  lobes.  The  pte^aeat  bottet  of  Mr.  Haadle;''»  i%  not  pre- 
sented as  a  type  of  piucresMve-brsting  hiOen,.  bol  as  one  whtsem 
ihi.'i  netbod  is  prRVSt  with  other  new  fcatans  of  iatewst  to  steam 
cnj^inecn. 

In  cuosideriiig  the  effincttCT  of  sttom  boilers,  tmt  at  the  prinei- 
pol  foelors  b  coowNoly  kA.  oat  —  the  imperiect  CTftistion  of  fuel. 
*nd  then?  »  a  |!0od  deal  of  pcaoaiitf  at  ilti>  day  fcr  eflbrts  in  that 
dtRCtioa.  Il  will  not  be  extravagant  to  ctaim  lta«  bolcfs  them- 
seftvi  liara  umkixoBe  tiearly  alt  the  cxpuiamts  llui  ate  hkcly  to 


iiaprovg  tbcir  pcrformancv.  The  compronitsc  bdwceu  tlio  mntcriitl 
mjatred  fcr  ctnoKlli,  and  the  barrier  thus  wt  op  !»elw-ceii  the  watn- 
aad  tbc  hot  Kiuie^.  t»  ui  iti»ut>eral>Ic  impeilimmt  to  r(lll^■ectiolt  tliat 
can  be  met  only  by  siuallcr  diameters  and  thinner  platen.  This,  and 
indeed  all  («her  feoturni  and  funL-tioiiN  or  lM>iIrrt.  haa  beett  tlmniuKbly 
Madicd  by  the  IcarDcd  nod  unlearned,  witliuut  a  (.-urrcnpoDtling  auc 
ccm  In  ccoootaic  mults  that  cim  nt  all  Imt  compared  with  wliat  Uns 
been  done  in  dralins:  with  the  steaoi  after  it  leaves  tlie  boilers. 

la  tmpnn'x:^  nx^lioda  o(  biimiii);  fiu-l,  wc  are  metal  tbc  outset 
with  an  inipvdimeat  of  a  discoura^ng  nature.  The  Tuel  must  nst 
oa  B  Bupport  lieiKfltb  it.  and  the  gases  of  eonibii&tton  must  pass 
npnnl.  away  frain.  iustead  of  throngb.  the  fuel.  Fresh  fuel  niibt 
be  fed  lu  tbc  wrung  ^idc.  iiikI  its  imperfectly  miuglcd  gnscs  .slarl  off 
en  a  jourary  of  imperfect  work 

It  15  tntc  we  have  dnwn  draught,  walcr  Rratcs.  and  some  degree 
of  iMUKTTm  in  these.  dU<i  tit  bottotii  feeding;.  buniinK  on  pUilc^,  iind 
mote.  Hen  wc  imatdnc  Iks  the  line  of  ihi;  next  successful  effort 
at  Ileal  •ai-tD)[. 

BiitiJt  Ptileni   AV    ir.776.    tSoi. 
Srfiloa.— Railna)   Bnikr«, 


Thi*  |tatent  dcaerlbes  nn  nitvitipt  to  uUli/e  the  Hionientiiin  of  a 
lUlway  train  in  tipplyinR  lirnkcs  on  the  whei-K  the  resistiinn-  lieiiig 
fimdtxvd  tiy  mran«  iif  nrvdlving  Iricliooal  discs  <*t  wheels prrwing on 
tlic  wheels  of  tlie  earria){tfi.  and  tbeir  rotation  opposed  by  ptiitoiis 
ACtias  oo  otr.  The  achctuc  involve  n  %\-»m\  d«)l  of  detail,  and. 
aiwle  firam  any  practieal  merit,  w  an  iuteic?>titiK  uttidy  for  thooc  eon- 
oeelcd  in  any  tray  witli  Ibv  s^ubjcet  i»f  brakes,  in  a^  mucli  as.  it  is  en 
Bitetapl  tn  aviiid  "«lidirii;  action."  the  (vmnton  means  of  prrxhicing 
brake  friction.  The  purp<>w  in  alluding  to  tbc  patent  is  not  to  com- 
ment Dp(xi  Ibe  nierilH  or  limitaticnis  of  the  tlwtbod,  but  aft  a  text  fur 
•one  ncBurk^  npun  the  principle  iniolved.  and  to  *a\  that  the  fuil- 
art  this  far  tJi  cmplo>  the  momentuiu  ol  tiaiiu  in  applying  bnikca 
«ccm»  an  awimata  in  moumi  mcchnnicnl  acbic\ttnent.  There  la 
ynrnxX  «  powerful  fom  eoninK-n«urnte  with  the  brake  mtKlance 
repaired,  not  only  Ibrcc.  bnt  ntmnnt;  de\YlopcU  enerm'  comiDnnicated 
to  rotative  parts,  and  availiible  almost  in  the  .•uiuie  de^jjve  a-t  is  the 
tatqne  vt  an  ntghic.  or  walcr-wbeH  shaft. 
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The  eUstidty.  or  variatioti  or  position,  1)erwcciithe  bodyof  canv 
^es  ami  the  axles  and  whtclKon  wliich  they  rrst,  issti  inipcilimcnt  r>f 
more  importance  than  would  appear  from  iurercnce,  a  matter  proved 
by  ilic  difliciillies  of  our  lime  in  transmitting  from  electric  motors 
to  the  nx1e.<  of  railway  car»,  but  such  inipedimeitt  is  fast  disappearing 
ill  the  case  of  driving  motors,  and  is  certainly  a  uiucli  easier  problem 
thnii  the  tmnsmi^ioii  of  power  from  au  axle  to  such  mechanism  as 
would  be  re<)iiiretl  to  set  railway  brakcii.  Ot  course  any  communi- 
cating, or  '■  thixiughout."  system  where  the  hralie  power,  or  setting 
force,  must  be  miiform,  and  nearly  instantaneouii  througliont  a  train, 
is  bc$t  performed  hy  air,  and  the  cxi(;cncics  of  use  arc  such  that 
tlie  economy  of  energy,  or  cost,  is  hardly  to  lie  considered,  but  there 
is  a  wide  lield  in  street  liue!^  alone,  where  pneumatic  brakes  are  not 
employed,  and  where  it  sccina  tliat  tlic  momentum  should  l>c  utilized 
for  braking  at  least,  if  not  stored  as  a  re-starting  force. 


No.  ltT,rB 
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We  know  the  theme  is  an  old  one,  aud  its  histor>-,  so  fju*  as 
attempts  hav-e  I»eeii  made,  is  one  of  complicated  and  imi>op«ible  con- 
trivances. There  is  also  the  fact  that  mechanism  of  any  kind  for 
such  a  piu'posc  must  be  dragged  through  the  streets,  so  to  speak, 
covered  with  sniid  iiiiil  grit,  iiml  lli;il  il  niiist,  in  any  case,  involve  a 
great  deal  more  detail  than  simple  ^^loes  presiiiij;  against  Ilie  wheels 
by  toggle  gearing,  but  the  question  arises  have  the  litnitatiotis  of  the 
syattW  been  reached  ? 

The  storiujj  or  accumulatini;  expedients  common  in  mechanics 
are,  compressed  springs,  compressed  air.  and  elevated  weights. 
Springs  are  liable  to  fracture  and  change  ff  tension  or  resi<tance. 
Compre!>sed  gases  requiiv  fits  almost  impossible  lo  maintain  beneath 
a  car,  and  weights  are  out  of  the  question,  so  that  at  the  verj'  out- 
set there  are  sel  up  discourajpng  conditions  of  a  very  serious  kind. 
The  patent  at  first  cited  adds  a  new  principle,  or  "  mode  of  operat- 
ing." 


yores  ok  rsrnsTioss. 
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ntfmt  tWo.  4T»,tjia.  April  5.  iS^, 
H.  P.  nirfal)#.— PHrtlM  riutt-h. 


The  Lnvcntioo  of  friction  clutches  has,  for  ten  or  twvlw  years 

[just.   Rotic  on  at  a  rate  that  would  lend  one  tct  ftuppose  the  subject 

[whsuMnl  va  a  mechunical  wny,   utid  that  nearly  all  the  expedients 

hail  l«en  r**fitte<l  to.      Thi«  may  he  irac,  hut  the  diveniity 

'Iv  from  nhoiftin^  an  intelligent  TMcarch.    One  rtason  of  this  is  not 

I  ter  tu  w«k      CIhU'-Iks  have  no  tilornturc  i<i  speak  of,  aud  the  various 

iBwlificatMiaa  an  ptixlaceil  by  contriving,  witliout  certain  deSnite 

;,«ikh  in  riew. 

Thi»  paucity  of  gencni]  infurtiiatjoti  un  the  subject  is  pro>-«d  by 
a  nanark  madr  lo  an  liaatem  friend  at  Philadelphia  tiome  yean  ago, 
^that  tbe  nulcm  uf  mill  tcearinic  in  the  liost  should  fnmish  clutch 
for  driviujj;  dyiuraoo,  tliat  would  have  no  rutniiiig  joints 
-vbca  Ibc  dynamo  iras  not  in  motion.  The  speater  wan  informed 
^tkat  "  HiL'h  a  Ihinj;  n-a»  not  posaihle."  The  (act  \*  thai  if  a  spccih- 
lur  cIuic1k»  w«»  diawu  with  this  icquitcmeut,  then:  arc  \*cry 
§tw  vocks  in  thU  nr  any  other  counlr)*  that  would  know  how  to  exe- 
mO  foch  on  order.  Still  it  is  possihlc.  n  matter  of  n*f:ukr 
ffractkc  on  the  Pacific  Coast,  and  the  present  patent  'n  cited  tu  slmw 
one  tnelhnd  of  making  mich  clutch  pa]ley.t  without  running  joints 
.«k«B  naelntdwd  ar  free. 

It  fa  a  connnou  and  almont  uni%t:rsal  practice  to  uiotutl  the  put- 
Icy  I"  he  dnidied,  looaely  on  the  fthafl.  where  it  mita  when  out  of 
,  erininlent  to  >  ninninn  tvaring.  siutninint;  the  strain  of  the 
.  on  aac  tide,  and  reqittrnt^  constant  iiud  careful  hihriciitinn.  It 
i»  Mot  «C)ly  cquiralent  \n  a  bcarin);  (ex  the  »hafl,  in  respect  to  speed. 
,  atrain,  but  has  not  the  advautaj{e  of  wearing  to  n  fit,  as  in 
r^C  cur  uf  a  journal.  The  shaft  ts  wont  on  one  »idc,  and 
tlK  fit  diatortcd.  The  more  the  wear  the  wnrnc  the  fit,  so  that,  tn 
*f  care  and  riidt.  one  loo«e  pulley  nf  the  kind  causes  mo»* 
itty  lluui  three  common  jouniaK  mi  the  same  shaft, 
keferrtag  ddw  to  the  diagram,  it  will  he  seen  that  the  pulley  A, 
Bol  is  me.  doeft  not  rest  on  the  !th.-)ft  at  all.  but  (in  two  brackets 
iBTcallani  fluid  Ctbit  arc  bolted  to  the  ceiUug,  or  on  a  foundation. 
a»  the  hangeTK  tw  pedr«taU  on  which  the  shaft  b  ntouutcd. 
The  poller  ha*  an  enlarged  bo?*s,  or  iiecund  rim  it  may  U-  mlletl. 
wbkh  XmSo*  ita  bearing)'  luMely  within  the  Imtckeb  m  Ktandard^  ti 
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The  clutch  mechanism  consists  of  two  jaw  platoi,  oik;  at  cacl 
side,  ttotli  free  lo  Klide  on  tlit;  shaft  and  the  kv)'«  sixn  \n  front. 
Thtsc  jaws  or  };rippiug  plates  are  drawu  t(^etli«r  by  bell  cranks  aud 
links  operated  by  a  common  toggle  apparalus  and  hiding  collar, 
shown    nt    the  left  and  understnod  without   farther  explanntion. 

In  this  manner  the  damping  Mrain  in  opposite  and  e^iual  on  the 
gripping  faces,  aud  the  parts  ndju-sl  tlitmsclves  when  the  clutch  is 
engaged.  The  stationary  brackets  li  and  ('  are  lH>red  oiit  a  little 
larger  ihnn  the  diameter  of  the  hub  or  Iwss  of  the  pulley,  .so  chut 
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when  the  jnw  jilatcs  art:  clo^etl  and  the  pulley  starts,  it  is  at  once 
moved  free  of  its  <itationary  .liupportK  and  htouKht  concentric  with 
the  shaft,  so  thv  adju^lnienl  of  the  brackelh  is  not  a  matter  of 
so  much  pTeciiiion  a»  iniglil  l>v  Mip]><iKed. 

When  the  gripping  plates  are  looseiieil  the  pulley  at  niice  take« 
its  bearing  on  the  brackets,  nnd  there  i.s  then  no  sliding  or  nimiing 
bearing  cxcc])t  the  wMlar  that  niovc«  the  toggle  joint.  There  is 
neither  contact,  wear,  nor  Inbrieatinn.  and  the  shaft  is  relieved  of  the 
Mrain  of  the  belt,  90  that  no  attention  whatever  is  required  when 
the  clutch  is  out  of  use. 


In  adoptinu  ihi»  fonn  of  clittrli  pollcv!*.  Mr.  Clirislie 
T  Mmtlar  purpose**  tctf^-opinn  pulleys,  liavin){  ihc  same 
:i  respect  Ui  "itrain.  ruQuirtg^  joints  and  so  on.  but  the 
[■KCbuilun  was  more  (•xprtiMve,  In  that  ca«  thne  vias  a  stationary 
Ipal!  :  Iv  «,-allcd.  mounted  on  a  tlxcd  brackc:  i>t  Knppcirt. 

Pill;.._ ,    ivet  tliN  fixnl  puUc>'  vca^  a  movnlilv  ami  ntmiiiif{ 

one.  itMViae.  the  edue  of  the  rim  chamfcrpd  i»fl"  to  an  edgt.  soil 
■«Dakl  hcshurrd  nndcr  llwr  licit  raiMnR  it  from  the  fixed  piillcy.  in 
«cWr  wntiU  llic  ni'j\'al>le  pulley  look  llic  place  of  ilic  fixed  one 
whtk  thi^  hdt  w«i  in  tnntiiin.  and  wun  Mid  out  Icaviafi  the  bi'lt  uii 
Ibr  Bxol  nm-  when  iitil  «i(  use. 

Iti  the  inctcut  invention  the  -tiipptctnnitar}-  fixed  Iminngs  ftx 

the  pnllrv  ai«  the  inaiti  f«aturc.  and  tite  perforanmcv  in  pracltcv  in 

■■■  and  »  yirat  advance  im  any  mclliod  thai  leave*  the 

-.1  iill  iiti   n    \n\rvt  iw  tinti    Ix-irin^  upon  a  niiunn){ 


In  n>(H.vt  t>>  ctutvlio  iu  ^cncritl  tlicie  .v.-ciu>  to  lie,  espLiidly  in 
Eosl^nd.  a  ItHal  nesiert  irf  the  fort  that  the  trncttve  jmn-cr  of  fric- 
■uirucc4  i*  a*  thrir  dittanec  from  the  center  of  rotation,  or  In 
wurd*.  as  tlirir  ■*pc«l :  notwitlislaiiding  this,  wc  lice  the 
r<A>aKter  ftT  frictioo  cliitrhtnK  tnechaniMii  n-duccl  down  to  the 
dtnttn-timih  and  a|»pli«d  e^-eii  armitid  the  hn*»s  of  p»ltc>-s. 
[Yb»  hsa  the  unimportant  adnintagr  of  the  friction  surfaces  ctiming 
I  cnotart  al  a  \uvivx  vctuctty,  and  aho  reduces  the  »ux  oild  nTi|*ht 
«tf  |wrt«,  IK-  appear*  U*  du  *o,  if  the  tmetii'v  fnretr  iit  not  a<^  it  •Jiould 
he,  citioiatrd  a«  the  ineaMitv  of  i-npacity. 

Sn»ll  diameter  or  nlow  speed  call.s  fur  rorrcsponding  intemoty  of 
pacanme.  am]  thi*  eatL«e::t  a  likv  WL-ar  itf  the   facu^,  bcmnse  ^ippinj; 
If'       '  '    -Hi;  1*1  mi  essentia]  function  of  all  fraction 

lotrhcs. ;!.<.>  w-ouid  be  tHopcntivc  lusuch.  and  cor- 

l»  the  old  pmiiitvc  jaw  type,  now  nearly  out  of  uxe. 
PmnU  proj{T»«iR  alai  tmHralcdhy  the  nhnnrionmonl  ..f  what  may 
he  calJed  the  nt«retjualii-ini:  type*,  rthcn-in  the  forrc  that  prc«*e« 
Ibc  ftidion  «urfAr*-K  t<>KellieT  was  taken  up  on  a  falcrnnt  or  abnt- 
io  '  the  lacfc..  and  not  •' Mlnoced"  as  it  is  mlWd. 

hi»  tr*- ..,.,..>  diioc  by  logjjle  ulruts  that  Ikwc  ot  their  inner 

aipiimt  the  hiibnf  a  pnlle>-  or  wheel,  oraodlar  oti  thc.-\Uaft  and 
l^tlhtn  the  iMit^r  rim  of  the  ivhccU.     The  subject  is  an  exlen^i-e 
and  niav  lie  taken  np  ajtain  at  a  fntiire  pUce.  pointinii  out  nnw, 
r.  that  the  an»*t  inip'inant  nud  ini»«t  jicrfcet  l>-pr  of  friction 
crotches  and  tho«c  nmrt  cmnmonle  empln^-cd  aiv.  with  eertaln  litnita- 


tions,  "sbiftmg  t>clt»."  One  seldom  thinks  of  a  shiftiug  belt  att  a 
friction  duttli.  but  it  1^  nevertlielcss,  in  all  es-sentia]  features,  aud 
so  perfect  tlial  no  other  device  of  the  kind  can  compare  with  it. 
The  frictioiial  surfaces  lu  coiituct  are  commonly  leather  and 
polialied  iron,  a  comhiiiatioii  the  bcM  that  liaa  ever  been  di.'ocovered. 
The  friclional  surfaces  are  solonK  or  soexteiiKive.  mid  operate  under 
conditions  that  avoid  heat,  which  is  an  impediment  in  all  other 
dutches,  especially  thoiie  of  highspeed,  and  to  trnnsmit  alurgeamuunl 
of  power.  The  pressure  is  elustie,  cumulative,  and  increases  with 
rcs)»taitcc,  which  is  not  the  case  with  commnn  friction  clutclies. 
The  eiigii}{iug  f<irx-e  is  inherent  nnd  automatic.  There  are  no  toggles, 
levers,  or  other  apparatus  requiring  effort  ;  the  spiral  winding  of 
the  belt  accomplishes  all  except  the  slight  force  to  "direct"  it. 
Viewed  in  this  mitiiner  it  !s  not  hard  to  ncoount  for  the  .snreival  and 
alnioitt  universal  nsc  of  shifting  belts  to  slop  and  start  machinery. 

It  can  also  he  seen  that  friction  clutches  with  nielallic  faces  are 
frequently  npplied  when  they  are  nut  required,  and  when  ^^hiAing 
belts  arc  preferable  even,-  way.  on  the  countershafts  of  lathes,  for 
example,  to  reverse  tlic  motion.  The  reason  for  this  is  that  as 
usuoUy  arranged,  the  time  required  to  .thift  ii  \k\1  ]»re\"cuts  accurac>*, 
or  i.H  not  sudden  ciioush  to  meet  the  conditions  of  screw  cutting. 
This  fault  is  easily  remedied  hy  making  the  belts  narrower,  increas- 
ing the  dianieUT  uf  the  pulleys  and  increasing  the  speed  of  the 
lielU.  If,  for  example,  a  lathe  belt  i.s  made  mdy  two  inehe:*  wide 
instead  of  four  inches,  and  the  pulleys  are  two  feet  in  diameter 
instead  of  one  foot,  the  time  of  shilling  or  reversing  is  not  only 
redueed  one  half,  hut  a  good  deal  more,  because  edge  flexure  of  a 
bell  is  inversely  as  the  square  of  its  width. 

In  this  last  named  fact  \vc  find  the  principal  liniilatinn  (jf 
shifting  )>elt'«,  whicli  coufines  tlieni  to  a  miiiiII  anuniiit  ol  power. 
There  is  also  the  wide  space  required  for  double  pulle>*s  that 
becomes  a  serious  impediment  in  most  cases. 


• 


« 


(/.  S.   Patau  hlo.   i66,6j6.  Aug.  ro,  187$, 
.UklUN.— Wntftr  Wheela, 

Continuing  in  digression  from  rctx-nt  inventions,  the  present 
patent  will  form  a  pioper  subject  for  some  remarks  at  this  lime, 
especially  as  there  is  much  present  ijitcrcst  in  the  subject  of  impulse 
water  wheels,     In  a  letter  written  recently  to  the  editor  of  Pou>er. 


it  i*  cialnNd  ihMt  the  atnvr  namcU  patent  is  an  nntinpatimt  nf  vrhat 
MCkDnltbe  Prlum  water  wliirtl,  a  a)ncluAion  tliat  ibere  Mcm.'i  no 
wmmuit  for.  apcciatly  ms  an  analysis  of  llic  Alkiiiis  wbcc)  by  any 
eoaqKtent  hytlnulic  imKtneer  will  hanlly  luicribp  a  duty  of  00  per 
OBt.  Id  tbr  Atkins  nnxlificuliua.  Thv  pUtti  diagmiti  bcluw  gives  a 
VOT  clou  ulcu  iif  tlic  tnwlc  uf  ojicnitJiMi,  /i  \b  a  voXMk:  cbutc  from 
wUch  witcr  i*  discharged  to.  or  forced  into,  the  rextTKctl  npcrturvs 
in  tbe  rtei  of  the  wheel,  nnri  diMrlinrxtrd  inward,  bcxlt  iiilet  and  ilis- 
chary  beh^  as  nearly  tangciitial  as  po»ible. 

ta    reapect    lo    a    conipariaoii    xrilli    modern    impulse    whMla, 
tbcTV    is    found,    in    the    worxLn    of    the    puitctil    nimve    cited,    a 

He.  laa.ari 


lo  warmni  thi>  conclusion  of  the  UTiIrr  twrore  itAiti<^, 
cnotich.  In  the  first  pliicc.  impiil«r  whecb  opcratiiiR 
on  tbe  pnnctplr  of  the  I'clton  typv  arc  not  new.  and  nntetUte 
hy  at  least  a  score  of  years  the  p:ileiil  of  %fr.  Atkins.  \Vv  do 
aoc  mean  "  llutter "  wltcvls.  utidcnliot  ones  and  90  un,  bat  thuw  iu 
which  the  water  wsm  discltarscd  by  clear  impinging  jets  agaJttst 
the  runt*,  tbe  <itrdrd  ty}ie  in  one  of  IhcMc.  and  n-en  ceutvries 
caftirr  wvrv  tbe  tnh  impulite  wheels  with  flat  oblique  vanem.  Tbe 
Ptltoa  wheel  i*  one  wttb  a  »itnii){ht  cyliiidricaJ  jet,  dcli^xml  under 
kU  the  cimdit>on»  that  will   iifHtrr  mnxiniunt  or  theoretical   effect 
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with  vaucs  or  buckets  tliat  split  the  jet  and  reverse  its  cottrsc  as 
nearly  as  possible  taiigeiitifti  to  the  wheel's  course  and  dear  of  it. 

None  of  thotc  conditions  an  fullilK-d  by  ihc  Alkiiis  wheel,  nor 
by  the  Oirard  types.  The  jets  arc  not  cytindrical.  which  is  the 
fonii  of  tjrealest  effect.  The  eourse  nf  the  jet  is  not  coniplelely 
reversed  in  the  tiirard,  is  nearly  so  in  tlic  Atkins  wheel,  but  against 
cctitriluKal  force,  and  is  left  tangled  up  in  the  wliecl.  so  to  speak. 
The  efficiencies  are  as  these  conditions  indicate.  The  Pelton  wheel 
KJvcs  a  niaximnm  eflicicni*y  that,  no  dotiht,  exceeds  all  fonns  of 
previous  impulse  wheels,  also  filled  or  pressure  turbines.  Mr.  R. 
D.  O.  Smith,  the  writer  before  named,  whose  address  is  not  k'VWi. 
says  that,  .so  far  as  he  has  obscn-fd,  the  reason  of  this  effiicicncy 
has  ne\'er  l>eeii  explained.  If  he  were  to  Itenr  a  discussion  on  ttte 
surface  resistance  in  nonles  of  \-flrious  forms,  and  the  friction  of 
wetted  surface  in  the  buckct.s.  with  nice  distinctions  of  angles,  hy  the 
ejij;iii«:r.<  i>n  tlic  Pacific  Coa.si,  lie  would  cliiiiif;e  his  mind. 

That  portion  of  the  patent  of  Mr  Atkins  Ix:ariiij?  upon  open  or 
unfilled  wheels  is  worth  c|unliug  licie  as  follows  : 

"  It  was  slated  above  ihui  tlic  axyrcyate  secliouul  area  uf  all  the 
channels  bclwi-vu  the  buckets  should  l»e  double  that  of  the  two 
chutes  in  the  tnink,  IhrouRh  which  water  is  supplied  to  the  wliccl. 
In  connection  with  the  nbovti.  1  n>itl  make  the  further  stnlemeut  tlial 
thf  v-L-Iocity  of  the  wheel,  in  order  to  obtain  the  uiaximutn  aui'tunt 
of  power,  or  an  amount  equal  to  the  whole  innnicntitin  or  living 
force  of  the  water  acting  upon  it,  inU:<t  c^iiial  one  half  the  velocily  of 
the  water  at  the  instant  uf  ctmlact  with  tlic  buckets. 

1  will  ne.Kt  undertake  to  explain  why  il  is  necessary  that  tlie 
asgrcsate  sectional  area  of  all  the  channels  thn)Ug1i  the  buckets 
.should  he  equal  In  twice  that  of  the  chutes. 

Suppose,  now.  that  the-  wheel  is  barred  so  that  it  caotiot  move, 
and  that  Ihc  galea  are  opened  ;  wc  shall  And  that  as  the  water  flows 
through  the  buckets  with  the  same  velocity  as  in  the  chules.  so  long 
as  the  wlitel  remains  stationary,  the  water  will  mily  one  half  fill  the 
water  channels,  the  remaining  one  half  of  euoli  ohaniiel  remaining 
empty  :  but  on  allowiiig  the  wheel  to  run  with  its  uiaxiuuuu  speed 
of  iialf  that  of  the  water,  the  velocity  of  the  water  in  its  passage 
Ihrongh  the  buckets  will  be  only  half  what  it  was  while  the  wheel 
remains  slntintiary.  Therefore  its  volume  will  be  double,  and  ooo- 
sequeutly  will  exactly  fill  the  channels,  thus  excluding  all  hack- 
water  from  the  wheel,  which,  were  it  allowed  to  be  carried  around 
with  il.  would,  by  its  eentrifugal  force,  greatly  im]>ei.ie  the  ]>a*Mgc 
of  the  water  llirough  the  buckets,  and  ihus  reduce  the  power  of  the 
water  upon  the  wheel," 

These  propositions  can  l>e  undenrtood  by  leferring  to  the  rlia- 
gram    at    the   beginning.      The    volute    chutes   stirroundiiig    the 


vlrcri.  nrpicwnt,  in  a  acnae,  jcU.  indeed  bcmoK  ao.  beciim  of 
tbe  rvOtKvd  actional  are*  prvpoNol,  and  the  vrlici;],  as  fUstinKuUltnl 
frocM  •  pnalure  turbine.  't>^  one  n-bvn:in  im(ml*c  lakvn  tlic  ))liirc  or 
piLm ufr,  hennw  of  the  ccmtroi'tion  of  the  l-IiuIck  Ifnv  nnaluf[y 
ecwcK,  bccasK  mn  in  the  Oimrd  miilttt-ent  chiitc»  there  iit  a  better 
i|)|iUcatkMt  of  tbe  water,  liut  an  infrnor  f<>mi  of  biirkct^  cnnparvd 
tu  Alkinft.  eipecimlly  if  the  Ultcr  u[)ctwd  uutwaril  itutmd  tif  inward. 
Il  is  «  pKid  whcd.  hovrevrr,  nmiimrath'cty  Hpcoking,  for  eiglilccn 
jnmw  aipi.  and  nndcr  Iii|ch  head*  will  iciv'c  a  cmlitaldc  cfficictic.*)'. 
TIk  reMoninif  jlxm:  in  respect  tii  tbe  di^clmrge  thmuKll  iJw  wIutI 
Wben  still  and  when  in  nuAJon,  coiive>'ft  ar  vxyilAmrt  a  principle  ia 
lijrdratilie  ntotiir^  not  mnimmily  unilcntnod.  and  one  of  a  K^f*^  *''^ 
of  tmpatXmner.  af^licalile  in  nthtr  wluvls. 


J.   p.  >.    Waad*.- Ib-*rr>liti  U^r  fur  Ka«laro. 


^^     T'  ''i>!t  ill   a  inutli  imiirovcil  fomi  uf 

I  ^AaKt  :  '.Mxii  Uicftic««raididf  v'alvT  amiits 

I  aert.  Ml  tndoctitai  aixl  cdoctJiin  prrts  ere  Irauivposcd.  One  of  its 
tMihiM  recnrdcil  a>«^  in  llii.'^  (iiMiiiry  was  on  srmic  of  tlu-  ArM  HaM- 
wia  k>cvia»ulive«,  at  !'bilad(.*l|ihii.  nlicre.  us  tio«  mtiembered.  it  wai> 
■Oradiiced  at  ibe  itutaoa  of  Mr.  Juscpfa  HnrriMm,  Jr.:  at  tcaal  he 
had  t'  prrviouo  to  hi-«  death,  tlic  pattems  fT^ni  ulitrli 

thtm  ':  •i-potlDR  i>Iate»  were  (-afl.     IVrhJi)*  an  e:iilRT 

■ar  ara*  on  the  canio  engines  employed  on  tbe  MLssl'Ssippi  Kivcr. 
Thr  awlbod  i»  old.  bat  U  in  tbe  present  iut-ciition  produced  in  an 
rOTprorvd  form,  tbcsr  ttrtnt;  lonKitudmal  and  Itan>.i-rr«r  «i-rlii>n« 
tkroogli  tltc  valve  and  truWer  plate. 

It  ■•  tuilceiunate  tbat  the  <  -rnt't  >if  xiciini  <tiNtritiiiiirin  do 

aot  admit  of  eomomical  rwn-  i,.  >  tcv>  r.f  the  kind.  i>r  by  inenn« 
d  dufiKinK  tbr  steam  cxhaiint  pMrt<<  and  the  reverse,  a  diflimlty 

Inady  iorresxed  at  t)u*  ilar  wheii  Vidvtt  fnixliimn  hat'r  livmnM-  morv 
and  RBorc  an  dement  \a  tbe  ecottomtcal  wotking  of  steiun  entities, 
tt  iatnie  the  prtncipo)  objrrtion  to  tnechanical  rrierMnx  Kcarini:  ta 
CXpOMve  and  wvar,  which  in  niii*t  ^ilUHlitiriK  arc  m't  i-iiti'iilrrable, 
but  iacOMf  csMft  a  Kfiou-s  ubjci'tiuu.  *o  murh  vo  tiiut  it  U  1>-ii.-r  to 
tI'Mwf™'  bp  and  lead  to  rrvcnc  hy  steam. 


KAlLWAr  eXTRA.VCBS  TO  SAX  FHASCtSCO. 


Ill 


RJULWAY  BNTRANCBS  TO  SAM  FRAN0I800  * 
Hv  H.  K.  Hout.  M«tti.  Ttcb.  Soc. 


Tbc  water  fmnt  MiJt,  iiow  pmding  in  Oakliuid,  and  ihc  recur- 
react  oi  iSc  rum«>r  ttl  the  o>mii)|;  of  ilie  Alchi^rti,  Topeka  8t  SiinUi 
Vf  Raflwijr.  nmlceii  the  ntlwn)*  ratrnnivfi  lo  the  City  an  interesting 
«Bdy. 

Tbc  diarusaion  this  evening  will  be  confined  to  the  matter  of 
gndts  owf  tbr  Coast  KanKr,  lesving  the  6nancifll  aspect  of  n  Tight 
ti  way  atul  wattrr-froiit  in  utltcn. 

The  pmiiiMila  of  San  Fnmcisoo,  tut  a  teat  of  nimmercc,  t^MuUtn 
tt  Mx  fauiM :  t«f)  bwiting  aortbward.  Knrbor  View  and  North 
Bcacli :  and  ioor  ofcnini;  rxttward.  namely.  Mission  Ray  (including 
iW  Market  Street  re}^c>n),  I^lain  Creek,  Bay  View,  nnd  Vixilacion 
ValIrT  These  badns  »rc  separated  from  one  another  by  ridKCS. 
kncwrn  mpcctix-cly  a»  Black  I'ninl.  Tclcgniph  Hill,  Uic  Potiero. 
liantvrs'  INiiiit,  ami  Blnck  Mouituiii. 

South  oT  X'icitacion  Vall«>-.  the  San  Bntno  Motnitun  riscH 
abnipcly  fruni  tbc  water's  edge  on  the  bay.  and  fornix  the  barricf 
WlWfji  San  Francisco  and  the  level  SiinU  Clara  Valley.  The 
<liT<gtion  of  growth  of  the  buftiitcsjt  city  is  southward,  driven  there 
bf  the  iDcneuing  nines  of  Mivuun  Ilnv  lands. 

Tbc  ndtrowl  aapcct  of  the  City  divider  itself  into  two  porta — 
pa^tt  and  future. 

Two  liKal  mada  deliver  frciKht  on  the  !tca  wall.  iKor  Tek-graph 
H«I1.  Iwth  from  Marin  County.  The  Ihrnahiie  road  {tbc  San  I-ran- 
laad  North  I*acific  R.  R.),  opemtine  Irt'J  miles,  runs  itsfetiy 
iTilnnM).  The  Nottta  PaciGc  CoasX  K.  K.,  uperatinx  H-i  miles, 
rm  it*  ferry  fion  Saitaalito.  Both  ^txld^  can  avail  them^clvvaof 
the  Harbor  Cocnmiawmcni'  belt  road,  when  it  is  completed,  along 
tbrwm  walL 

Tbe  Sontbcm  Pacific  Company  deliveri  itt  througb  freight  at  its 
TowMMtnd  Strwft  station  by  a  transfer  ferrj*  from  Oakland.  This 
^Ttf""  tft  also  tbe  City  lerminuii  uf  the  C'U&t  DivtMfm  of  the 
Savlbcm  Pacific  R.  K.,  wlioiw  track  from  Sau  Jonc  culon  the  City 
at  tbc  wntcm  eml  of  the  S>an  Bruno  Mtunitain. 

Pameaget  traffic  of  the  thnr  roadH  in  landed  at  the  foot  of 
Market  SUccl. 


Kl«nrtMr««tar1 


.Mm.*,tma.    IcqclMaiihrFMMMina. 


MiuJon  Day  ba»in  wiU  ahra>'s  be  the  commerciat  center  of  San 
Francisco,  For  this  reason  all  cotupetiug  roads  must  secure  u  good 
footing  therein,  either  b>-  track  or  by  ferr>",  so  as  to  have  fsdlitie^ 
in  freight-handling  equal  to  those  of  tlic  Southern  Pacific  Company. 
Tliis  Company  reaches  the  center  of  tliis  basin  tiow,  and  for  future 
development  it  owns  nlwut  100  acres  in  the  submerged  lands  of' 
Miunon  Creek.  Sixty  acres  of  this,  extending  from  Channel  Street 
and  Third,  southward  to  Butte  Street  on  the  Potrero,  contrc^  nearly 
one  mile  of  dock  space. 

This  strip  was  located  under  the  provision  of  the  statute  (Lawsi 
ISAft.  p.  720)  whicti  granted  thirty  acres  each  aud  a  right  of  way 
SOO  feci  v,*ide  over  tide  lands,  to  the-  tViXi  companies  that  proposed  to 
parallel  the  old  San  Francisco  and  San  Jose  K.  K.  These  compa- 
uie»,  the  \\''esteru  Pacific  R.  R.  aitd  the  Souiliern  Pacific  K.  R., 
secured  the  grunt  but  never  built  into  the  City. 

In  those  days  the  Central  Pacific  ending  at  Sacramento,  flelivered 
its  Sati  Francisco  traflic  lu  river  steamers  aud  to  the  California 
Pacific  U.  R.  running  to  Vallejo,  From  its  land  grants  aud  suli- 
sidies.  it  was  the  domuiant  company  in  railway  matters,  as  tlie 
Southent  Pacific  Company  is  todav.  That  it  might  enter  San  Fran- 
cisco over  its  own  tracks,  it  built  the  Western  Pacific  R.  R,  to  San 
Jose  and  to  C>akhiiid,  and  then  purchased  ihe  Cohen  Ferrks  from 
the  City  to  Oakland  and  Alameda,  all  in  l-Si^.  One  half  of  the 
grant  in  Mission  Bay  thereby  lielongul  lo  tht  Central  Pacific  Com- 
piray. 

The  other  30  acres  were  owned  by  tl»e  only  striouis  competitor 
the  Central  Pacific  R.  R.  ever  had,  namely  the  Southern  Pacific 
R,  k.,  which  was  organized  to  build  cast,  and  thereby  secure  the 
Congrc^s^^ional  gram  on  the  nSmI  parallel. 

In  December,  IftfiO,  the  conlnd  of  the  Southern  Paeific  R.  R. 
pftKsetl  to  Centred  Pacitic  men.  but  its  corporate  form  luut  been  kept 
intact.  In  .^pril  1870  the  S*u!theni  Pacific  R.  R,  paid  $3,000,000 
for  the  old  San  Franciisco  and  San  Ji*sc  R.  R. 

Thus  the  owners,  of  tlie  Central  Pacific  R.  R.  secured  their  tw- 
uiinal  grounds  in  Mission  Bay,  and  also  llie  only  track  entering  the 
City.  By  variou.'*  trant^fers  thv-«e  all  l)«;liing  to  the  prcsciii  domiuant 
corporntioii  —  tlie  Southern  Pacific  Company. 

Since  I S70  freight  has  l>ccn  ferried  across  from  Oakland  rather 
than  make  the  detuiir  tbnmgh  Sun  Jos^r  to  the  Citv.  The  Company 
in  after  years  improved  tipou  Its  Li\'ermore  line  by  building  the 
river    line    from    Trac^-    to  Oakland,    via    Martinex  —  encouraging 


lutiHjr  kstraScxs  to  sak  rtiASCfsco. 


I  IB 


Ihtfvby  Utr  location  or  gnxn  wanhotuc*  oil  deep  water  nt  Port 

rnc%     U  thm  unificil  it.  locii!  line*  hy  connecting  iw  Cnlifumia 

track  with  Pott  Cosla  by  means  of  a  short  spur,  atiO  tbe 

tntufer  fetrr  "StH»aa."    ThoK  tlte  tbnc  ^-»lemii  of  the  Soathcni 

^Pacific  Cooipui)^   anivtrgc  at  Port  Cosu  —  the  ShasU  hne,    the 

'Ondeo  rDQlc,  and  Ibc  Sutnct  nvitc 

So  fiu*  tbra  in  Ihv  upenttiaiiH  o(  the  Company  it  ha»  uot  been  nee- 
■r>-  to  Imild  itk  Kay  Sborc  line  over  the  20l>-foot  riiilit  of  tray  (rom 
;3adm  to  iut  icnnitMl  grants  in  Mission  Bay,  nor  will  it  be  necciHary 
itil  by  clonng  the  San  Lui*  Obt<«po  gup  it  biL»  a  coast  tine  to  I..OS 
Anfeleft. 

Can  oOm  nxnpaain  get  acce«  to  the  City  f    Iiidet<L  can  one 
oMBpany  got  new  enough  I0  c>tiiljliHh  a  leuy  ?    Certainty  if 
mane)'  be  *fient  in  porrUasiitK  >';inl  nioin.  and  n  right  of  way 
'fhnmcb  city  propnty. 

(a  (act  into  the  City  new  roads  must  cocne,  for  here,  not  at 
Aatioch,  nor  a(  Slaititwx,  not  at  Bnilcn,  tior  in  Oaktauil.  but  lierv  in 
Sao  h'lancbco  i*  ttw  cUabli^Kil  cotnmerdal  cmtcr  of  California. 
I  aMume.  m  tar  m»  tbi»  paper  in  cotic-cmcil,  that  a  new  road  con 
tbe  interinr  vollvy  loli&faclortly.  In  fart,  croKsin);  of  the  Sier- 
s  rtnjcc  whcHc  summit  at  it.<i  nearest  point  to  tK  lie^  distant  lAO 
easterly  from  San  Francisco  —  I  say.  cronsing  ibis  range  ls  a 
by  itself,  and  mu^l  tic  aulved  by  other  cna«ideralioiis,  utich 
I  [be  lines  of  approach  to  tlw  State,  the  iieiTWiity  fur  <uiow  sbctlji, 
rate  i4  KTadr  retjuired. 
I  a««me  then  that  (he  rood  enters  anrl  <«r\'vs  the  IcmitiLil  imiuln 
m  tbe  in' — '■■'■  Ked  HlufT  in  ttlt-  north.  Sneraincnto  and  Stockton 
tetbcn-  ••'.  nnd  Krr™"  and   Itakfrifield  in  the  south.     How 

on  tt  teach  ^van  Pntnctsco  * 

la  plaoninK  for  a  cnmpcting  rtud  tljun  xttnatrd.  1  ootuidcr  tbe 
CottoWiBS  tube  the  controllttiK  i-oudiitons  for  lrcit;lit  ttitSk: 

M.  Eater  tbe  hay  region  by  |{ntde«  not  exa-eding  4<t  feet  per 
mile. 

3d.  Locate  divison  yanU  and  shop»  on  cheap  lands. 

Id.  Stcvnre  yard  raom  between  Market  and  Townsend  SlmL«,  in 
San  Franciaco. 

4lb    Knter  San  Fnnctaico  by  a  fetry. 
'  ion  cDDprit^  - 
-    noata  aide,  n  narrow-  frinjte  of  \-iiUe>'   tand  oai  the 
o'lTtbcrn  *boc>c.  extending  Irora  near  S.in  Kafact  to  Vallcjo. 

2d    "'"  ■       I  >imilar  eilninj;  c\ti  •  'noi  II.  Pin- 

ob  *oo'.  iMitnt  S'ilini  into  tilt-  -     ■    ■  .  Inm  Valle)  , 


immm 


vjn 
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3d.  The  Saiita  Clara  Valley  it»elf,  the  soutliem  ami  of  tlie  bay 
region. 

This  territory  is  well  trawrscd  by  railn>a(Is,  tlicre  being  nine 
tracks  therein  already. 

Ill  noting  the  jKisses  into  this  San  Francisco  Bay  region  I  will 
begin  with  the  sonthem  part  —  the  Santa  F(?  will  probably  come  in 
tliat  way  ;  and  then  take  up  tlie  northern  part — the  sale  of  the  Dona- 
hue Toad  may  introduce  an  eastern  company  ;  and  then  discuss  the 
more  important  side  whose  ccnlcr  is  ihc  city  nf  Oakland. 

The  Co;ist  Range  is  so  lofty,  and  its  passes  so  far  south,  that  the 
Santa  Clara  Valley  will  be  entered  by  those  roads  only  tliat  come 
into  the  State  south  of  Yosemitc. 

Since  the  Sau  Joaiguin  Valley  offers  more  iudiiceiiient  to  a  poral- 
leling  read  than  the  Salinas  Valley,  it  is  probable  that  Pacheco  Pass. 
the  iiorthcnmiost  one.  will  probably  he  chosen  by  any  soittliem 
road.  Pacliejco  I'a.-vs  Ls  a  good  example  of  the  wisdom  of  abamloii- 
ing  a  wagon  road,  and  searching  for  a  better  way  in  untrav-t-Icd 
countrj'.  From  the  forks  of  the  San  Felipe  Cretk  the  wagon  road 
climlxs  five  niilcs  up  n  ridge  on  a  five  percent,  grade  to  a  handy  gap, 
and  avoitbi  l!ie  preeipitotis  upper  canyons  of  the  South  Fork,  Near 
the  head  nf  ihc  South  Fnrk.  which  ri.««:s  ciRht  or  ten  miles  south- 
ward frtmi  the  wagon  [iiuis,  the  summit  ridge  is  narrow,  almost  a 
knife  edge  compared  to  the  range  itself,  and  was  made  so  by  a 
similar  canyon  on  the  ea.st,  flowing  nortliwaid  also.  Ily  utilizing 
the  low  grade  of  two  canyon  bottoms,  and  tunueliug  a  mile  or 
more,  it  is  possible,  so  I  am  told,  to  get  through  on  a  grade  between 
O.S  and  0,9  per  cent. 

Once  through  the  pass  a  road  would  have  a  level  run  to  Oakland 
or  to  Uadcii.  At  Badcii  the  San  Briiuo  Mountain  is  an  obstacle. 
At  its  eatl  end  the  .shore  line  already  hold.i  the  main  pipe  of  the 
Spring  Valley  Water  Works.  In  Ihe  tide  ]and.s  off  shore  is  tJie 
reserved  right  of  way  upon  which  the  Bay  Shore  line  will  be  built 
by  the  Southern  Pacific  Company.  The  Hay  Shore  line  once  built, 
a  do»c  examiiiutiou  of  the  crooked  and  precipitou.s  .shore  may  dis- 
close a  feasible  line  for  another  company. 

The  jMesent  track  at  the  we.slem  end  of  the  mountain  has  gmdes 
of  I.IS  going  north,  and  1.77  going  south.  o\<r  a  sunimil  whosecle- 
vatioii  is  about  400  feet. 

Passing  now  to  the  northeni  part,  the  two  local  ronds,  the  Nar- 
row Gauge  aud  the  Donahue,  possess  the  two  best  terminals  in 
Marin  Countj',  Sausalito  and  Tiburon. 
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Onladr  nf  locml  iraSSc  ctHuiclcmtioiis  there  are,  in  tfait  section. 
tWD  mtnov  imprriiBimto  for  a  cumpctinK  road — iIk  npur  that  vnda 
pf«cqrittKuI}-  al  Cjin[uincz  Straiu,  and  the  sputs  heading  in  Mount 
Twwljwtt.  The  erst-rumrd  s>ui  is  now  croased  liir  the  CaUromia 
Pacific  ten  mik»  wm  b  uf  tlu  ri\-vr  m-or  Sit^tcol.  Kut  grades  aie  fram 
l.S  t»  1.7,  wnt  gndc»  ur  1.7&,  (im>  high  for  a  trunk  road  nt  prrsrm. 
The  Cahfovnta  PaciSc  trncic  wax  built  fnr  an  opptxitioti  tninic 
iwhI  in  IMK.  Inil  soon  was  ptirdiitaeil  \yy  the  Ccnual  I'aciric.  lis 
piwnt  light  traffic  dors  not  wartant  taking  ciui  the  higb  gradrs. 
I  do  IMA  know  about  other  passes  iu  thv  ridge  particnlarly  ;  however, 
tbc  city-  of  Vallcju  b  now  imrpariti);  to  get  its  water  supply  from 
Cnvn  Valley  (»i  ihr  olhiT  nidc  of  ihc  ridgv. 

Weft  it  not  Ihat  the  War  Department  oectipiex  Amiy  Point,  the 
aaftem  end  of  tbc  fitmits,  ihrough  whose  gruiind^  the  ntniii  line  of 
tkr  Sootbem  Pacific  anv  pa.ssci>  on  its  way  to  the  transfer  ferr>-  at 
knicia.  tbc  imrlh  bank  of  the  river  might  lie  lined  for  a  le^-cl  line 
fi«n  Stiiaun  lo  Valkjo.  Kimllor  to  that  on  the  opposite  ude  at  Port 
CmtM.  Tlw  IfK-al  traflic  v(  \'ullrjo  and  Ilciiiciii.  and  the  ample 
ifmct  (or  whtuxn  im  tbc  north  wlv,  mny  bring  a  mad  there  yet. 
TIk  dHour  anmnd  Ihe  »puT  by  the  river  mifthi  diM^Hirage  San 
Prancxsco  thrnaKb  tiavcl.  and  thus  make  the  river  line  disadvaa- 
tacvvrtu-  The  Itmfter  rxlent  of  the  cliffs  an  tlw  !<nuth  side  of  the 
mcr  makc«  it  difficult  to  anuugc  for  a  ferry  for  a  conipeliitg  ruid  at 
t'allcjo.  the  iun<m  ^pa^v  en  llic  -soulh  Mdc  ticiiig  Drcupie*!  now  b>-  a 

hie  bnck- 

Tbe  *ramd  ini)ietlinieat  ain*astK  of  the  three  spurs  near  San 
Ralacl.  Tbcic  an  hmad  and  low.  and  will  iiUroducc  into  a  line 
■Bck  enrvalure  or  kmfi  innm-U. 

The  Ikmabne  line  apptuaches  its.  tunnel  ilirouRh  the  San  Kaiael 
Un  on  gradcft  itt  l.V  nurlh.  and  I.d  :>outh,  Ihn>ugh  the  Cone 
ttatArrm  and  Tiburan  nd|;c4,  it  haa  p«dcM  of  cue   per  cent,    both 

The  line  of  the  Narrow  Gauge  croeecs  these  two  ridgr<t  betwrai 
SanBatilo  and  Sao  Kafiiel  cm  gmdet  of  70  feet  per  mile.  The  grade 
«■  the  cnrve  to  San  Rafael  is  o%-cr  M  feet  to  the  mile. 

It  i»  likely  thai  a  cocnpeting  road  Ihiotigh  ihc  Sonoma  Mdc  of 
the  hay  MiKiM  hay  a  tnckaAc  riglil  raiher  thnn  huihl  itx  own  line 
llHOTffb  the  ridge*  running  out  fruin  Tamalpais. 

Of  all  the  hay  region,  tbc  Oaklai>d  side  is  the  mofc  intervittitig. 
Hoc  the  iHihcrlain  feTT>'  travel  uf  the  City  of  Oakland  gi'^ts  the 
ScjatheffT)    Padfic  Company  one  of  Its  chief  sources  uf   income. 


Hew  alM>'tlie  liarlior  improx'ementx  will  Rcconiiiindate  decp-watcT 

ships.  and  the  Oaklnnd  Water  Front  Company,  a  subsidiary  company 
of  the  Southern  Pacilic  Conipaiiv.  wIiom!  title  to  the  whole  water 
front  uf  Oakland  is  in  litigation,  has  lately  ofTL-rcd  to  sell  portions  of 
its  tide  lands  without  restriction  as  to  their  future  use. 

The  traffic  already  centering  in  Oakland  can  Ix- handled  eiisilyhy 
ComjMrtinK  roads,  for  ihvrc  are  no  kvss  than  tUri-t  K<^"*^ral  routes 
ihroiiRh  the  Coast  Kan^'c.  Imck  of  Oakland,  with  five  passes. 

The  Western  Pacific  Railroad,  from  Stockton  through  Niks 
Canyon,  c^*cll  in  its  early  day  found  »  oni-  jJcr  tent,  grade  over  the 
Altainoiit  summit,  east  of  Livermftre.  I  cannot  jjiv-e  tlie  resultt  of 
the  huri-ey  once  made  tliRiugli  Corral  Hollow,  south  of  Altamont. 
[n  Nilcs  Canyon  the  <lain  and  pipe  of  the  Spring  Valley  Water 
Works  may  interfere  with  a  second  track.  A  more  direct  line  from 
Livennorc  nins  through  Crow  Canyon  to  Haywards.  If  this  pass 
rec|wires  a  four  jwr  cent  Rradc  as  said,  then  lkillin)(er^«  canyoti 
may  lead  to  a  better  pass  tn  tlie  vicinity  of  Moraga  Valley. 

The  second  route  passes  to  the  north  of  Ml.  Piahlo,  and  up  the 
San  Kamon  Valley  to  Wahiut  Civvk.  from  the  soutlierly  branch 
oi  Wahiut  Creek  there  ih  a  pa.ss  nt  an  elevnliuii  of  abrtut  580  fieet 
Opening  into  Moraga  Valley.  1  am  informed,  tliough  not  officially, 
that  the  survey  for  the  Cnrat  Salt  Lake  mad  through  this  pass  is  run 
on  a  grade  of  49  feet  per  mile  between  Walnut  Creek  and  Kasl  Uak< 
land-  There  is  a  li.Ooti  fool  tunnel  on  their  survey  through  »n  oul- 
l>'iiiK  ridge  to  avoid  u  detour  to  San  Lcandro.  I-rom  the  westerly 
branch  of  Walnut  Creek,  Charles'  Hill  Pass  leads  to  the  watershed 
of  San  Pablo  Creek,  flowing  we-^t. 

The  California  and  Nevada  Kuilroad  is  already  in  opcratiuii  from 
Oakland  to  Itryants.  two  miles  west  from  this  pass.  Their  surv-e)-s 
0\'er  this  summit,  whose  elevation  is  about  fhVy  feet,  give  grades  of 
1.&  going  ta«t,  and  l.U  going  west.  This  Watinit  Creek  route  is 
nvnilablc  for  roads  coming  from  the  San  Jouquin,  :iiid  also  by  trans* 
fer  ferry  for  those  coming  down  the  Sacramento  Valley, 

The  third  nnitc  is  now  exclusively  occupied  by  the  Souttiem 
Pacific  Coinpaiiy's  double  track  from  Martinez  to  Oakland.  The 
abrupt  hills  for  six  mili-s  or  so  on  the  ^uth  i^idc  of  Carquincz  Straits 
give  barely  rnom  for  the  prc?«:nt  road  at  the  water's  edge,  and  the 
canyon.i  running  back  from  the  river  will  ]>revent  a  trunk  line  from 
being  laid  out  at  a  higher  elevation.  This  river  line  is  the  main 
entrance  of  the  Southern  Pacific  Company's  sysU-ra  to  San  Fran- 
cisco, 


Sinr,  ocil  (brgcttini;  tlint  the  level  river  line  give*  the  Snnlhem 
j-FKific  CutnfMiuy  on  tnnurnse  advaiilaKC  in  Itimdling  TreiKlit  traffic-. 
I  fonaaUtc  my  first  candition  for  a  coinpcling  road  to  Iw  a  grade 
littie  loM   than    tbe  nrpnrtcd    [Xrwtbilttten  of    llie   other   posMS, 
iy  a  K^^de  of  40  fcrt  pw  luilc,  or  0.75  p«-  cciU.     I  believe  thai 
K  thofnu|[h  aurvc)-  irtll  show  this  gndc  lo  be  possible  without 
first  coat. 
Tbc  Mvoad  condition,    locating  division  yanU  nnd  shops  on 

in  Liml  i%*clf  ei-idnit  (mm  a  financial  standtx^int. 
A>  tu  iIk-  third,  •retiring  fnright  yard^  bctw-vcn  Market  Sttvct  and 
Sttort.  this  t&  the  part  ol  the  bu^iticM  center  whose  dock 
sU  arc  not  cMttroIleil  bj'  the  G()  ncrc^i  granted  aii<l  lieloitging  lo 
flheSnutheni  I'ikctfic  Onniuity.    The  ttrretn  Miulb  of  Miirkct  Street, 
floo.  as  coatnwled  mritb  those  uorth  of  Market  Street,  are  hrond.  Aitd 
■  altnoM  Icrel  f«*r  long  diHtanceA.  Ctcililating  truckage. 
That  RMiU  fthotitil  filler  by  ferr>*  i*  tK-c«.-KMrj-  for  all  roads  excv]>t 
.tbcMe  comtog  in  on  the  pcniwmla.  and  eveti  there.  rnHti   Haden  a 
[iriBifi  I  ferry  at  prcwiit.  though  filow.  would  \x  cheaper  iu  cash  out> 
tbm  any  postlble  new  track  entering  thv  city  itfielf. 
Al   aocoe  future  dny  a   pier  liridRe  from    Alameda   to   Munlcnt 
Point,  a*  outlined  by  Colonel  Mcndell  in  lS7tt,  or  a  canttle\-er  frtun 
Goal  Islmnd  to  Telegniph  lltll,  may  carry  Oaklund  Irjin^  direct  iiiio 
Salt  Francisco.     However,  bridging  ia  ad   improbable  aH  a   tunnel 
,aiidcr  tbe  tny.     Ferries  will  do  fur  years  to  come. 

My  amdunMi  it  that  there  are  uo  eogittcetiug  dtfiit.-ullic»  iu  the 
m*y  of  oootpcting  roada. 

I  tmb  to  acknowledge  the  courteiues  shou'n  me  in  getting  (he 

^4aU  cooRnring  grades,  by  Vt'ta.  ilood  and  Mr.  W.  C'>.  Curtly  of  the 

Soathem  Pacific  Company  :  F.   K..  Zook  of  the  8nn  Francisco  and 

Xanh  Pacific  Raitroad  :  A.  A.  Grant  of  thL*  California  and  N*e\*ada 

rlbdlroad ;  Wtu.  Orai'cs  of  the  North  Pacific  Cua>.t  Kailruad,  and 

W.  D  JohoMMi  of  Ihe  V.  S.  Geolosksl  Survey. 


BRI008  IK  SCANDINAVIA.* 


My  vnliiwl  frieiKi,  Mr.  BrigRS,  of  I.oiidou,  was  the  most  sceptical 
mail  I  over  know  ;  he  bi'ltovt-d  nothing  not  siippfirted  by  iiicon- 
trovcrtibtc  fact.  His  vi«ws  were  always  tempered  by  a  cynical 
pliiloKopliy,  and  Wis  concl usionti,  aside  from  this,  were  usually  of  a 
sound  common-sense  kind .  So  long  as  modem  progress  and 
iiivctitinns  were  not  the  thciitc,  not  one  man  in  a  thousaud  could 
impnrt  more  infonnatioii  tliaa  Briggs,  and  always  braced  up  with 
hard  facts  —  «tubboni.  exnct  facts.  Day.  dnle.  place,  and  circum- 
stance he  ivoutd  have  arrani^ed  like  a  chemist's  jare,  each  in  its 
place,  labelled  and  classified  for  use.  The  following  story  will 
illustrate  his  methuds  of  thought  : 

Buiiiness  called  me  to  Copenhagen  ill  the  unseasonable  month  of  | 
March.  Spurred  on  there  by  ati  atmosphere  that  would  have  kept 
a  slolh  on  the  iilerl.  the  Ihimik-ss  at  thi:*  plnctr  was  soon  di?.pittch6d. 
A  night  of  rest  at  the  Hotel  Phd'nix.  was  supplemented  by  a  good 
breakfast,  and  I  went  into  the  reading-room,  to  wliile  away  an  hour 
with  the  newspapers.  A  *"  Continental  Bradshaw"  was  lying  on  a 
table,  and  I  opened  it  to  see  what  was  said  of  Cn]>enliagen  —  Efais 
old  city  which  now  wears  an  a.Hpect  as  inodcni  as  any  other  lying 
sunth  of  it  in  Kurope. 

Turning  to  "  Denmark,"  I  read  :  "  Its  regal  putssaiice  stands 
contemporaneously  with  the  proudest  epoch  of  the  Roman  Knipire." 
Mudyiug  s<)me  mitintew  to  i-omprrheiid  what  this  woidd  mean  in 
plain  English,  it  gave  rise  to  a  feeling  of  interest  in  what  wonld  cnll 
forth  such  a  panegjric  in  a  guide  book,  and  (he  next  luuuieut 
Briggs  came  into  my  mind.  What  a  field  was  here  for  Briggs  !  A 
countr>*  whose  a-gal  puissance  dated  back  lo  the  Koman  period  must 
be  rich  in  relics  of  ihc  lost  arts.  Here  Briggs  cnuld  rcvcl  in  ^roofc 
endlcSLS  to  suppurl  bis  peouliar  view.s  .-dxnit  things  pre-sciit  and  past, 
and  might  rake  up  material  to  form  one  of  his  most  ferocious 
attacks  upon  what  is  new  and  inferior.  I  also  remembered  his 
speaking  of  llii.s  very  coiinlry  at  our  ln.<  inter\'iew. 

I  started  out  to  look  through  the  city.  A  tew  minutes  ser\-ed  to 
reach  the  vast  ramparts  that  once  surrounded  this  old  capital  of  the 
Vikingx.     Scores  of  men  were  engaged  in  digging  and  shovelling 


•Tlw  pnKDt  •ntolw.  ]ven  MtenA  anil  rtImiI,  wen  wtHidu  by  ttio  Btltar  of  IxscBnT.  fbr 
•  fiin-lKii  iNihtlMUuu.  In  ind.  HitU  luivi-  iiix  bwii  iMitilbtiot  UiULbeduiilrr.  ''UiUBP,"llIIWCI 
hiinll>  U'liiU,  In  thu  ■■  I'liclc rkiDilian  "  or  "To lino." 
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cartb.  and  when  the  vast  luturv  of  ttie  work  and  ihc  imiKtiiRcont 
oKan*  tnplofal   (or   it*    deMmctlcm    were   cinMiilcrcd.    it   MCincd 

ft    £utT. 

I  ditnbcd  to  tbc  top  and  Miintrrcd  along,  pfutting  tbc  old  wind- 
and    Iar)[c   tms  thai  bavtr  fbr  centuries  liiooil  like  •tent^twJs 

the  nitniMirt.    wailitiK  lUc  i^low  [trootrsti  of  clvniolitioti  tliat  would 

Ijr  Mp  their  iuuu<LtLkMt.t  .-md  tilot  out  U>cir  cxittcitce. 

WliUr  lurrtinK  tboM;  thitigt  (n'cr  jn  m)'  fiiticy.  I  saw  a  tuaii 
■Wiwchmit  al  a  \ch%^  <lt.>aaii»  ofT.  He  waa  wrapped  in  a  liuf>(.' 
"UbCer"  cool ;  he  had  a  qticcr  kind  of  a  fiir  cap  jamtncd  down 
tow  apun  h\»  bead,  and  mt  umlirelU.  1  walcfaeil  him  an  he  came 
tMarcf  I*m>entlv  a  liugc  pair  of  sandy  whiskers  cmtic  in  view. 
ftUiii|[  uut  olmont  Hie  entire  span  bettveea  the  up  and  itie  coat ; 
sCbcr  bniliar  tnarka  followed,  and  "  BriKi^t"  vtood  beiore  me  I 
I'  f-    iif  Hulking    wit»    of  n    kind    Hint    mi^Iil    Itr    tmiied    the 

- -:y  etDphatic."   and    briux    absorbed    in   d«p  ihoURhl,    it 

raqatred  a  moment  lor  bim  to  vntlect  bU  itioui^hts  nflcr  lie  bad 
"aiaae  to,"  as  the  aailnnisay. 

After  iCTvettnga  and  explnuAtiuti-s.  we  *i>«iTted  cm  lofcelher.   but 

cnljr  goac  a  few  yards  when  ttnKK=*  stopped  and  bc|;au  in  bis 
aUiCyle:  "  Sn-  tlicMr  mi^bly  u-<>tk'«  of  t^ii^iriKfriii^  skill,  iiroinl  by 
iMwdi  thai  labnnrd.  a«  umtiy  supjMiscd.  witlinui  ibc  aid  ot  •tcieiicr ' 
Look  at  thr«e  piKmicik  with  tbeJr  pickaxes  and  stiowU,  diK)!i»fC 
iway  ihU  vast  wcirk.  and  thttik  lii>w  inuny  yeani  aiu^t  elayMC  before 
tJK  deskntctioo  is  completed  !    FirUi^  and  shovels  at  tbi»  dny  ! 

Ifcfv  a  Tgyax  of  wind,  ibut  nrnily  carried  us  off*  tbc  emhunk- 
■eni.  Hopped  BrlKK*  and  gave  uie  lime  tu  ttKiuire  where  be  wa« 
lodged     He  menlinned  a  liolel  who^e  name  i^  tinproiiounceable  and 

"A  M  buUMe.  Sir!     Very  few  nutdern  inncn-atianv     A 

ylarc  wb^.^  ...^;c  is  real  eomfbrt"  said  niy  Iricud. 

I  thru  prapwed  that  wr  ahouhl  k"  ^  (be  Hotel  Plhimix,  to 

caapc  tbe  chilly  uir  and  enjoy  a  ciKar  while   thi:   Kunipartt  were 

adi^iO)jE  that  the  tramway  run  liv  the  bulfl.     Wc  Marled 

m  Bf^p  luyinf:  anythinR  beyond  an  avseiit  until  t1>c  hottotn 

tbe  bUt  waa  rracbnt,  when  as  thotiii;b  he  bad  held  hi!>  lirealb 

■awiuK   tbc  whole  dnomt.   In  accumulate  force,   be  broke  forth  — 

"Trmway  !     Do  you  know  what  a  tramway  '•»*" 

KaowtDg  that  Itc  expected  no  an»n-cr,  I  kept  sikmL 

"Tnmwayi*  an-  a  lub^itute   for  k'""'  "wd*  -  ui  apology  for 

KMdA.     A  «hanieful  itioai>iK>ly .  that  perTUit<i  oac  pcraon  to  be  a 
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carrier  And  preveiils  nnother.  who  lias  equal  ri^htit,  from  enjoying; 
the  same  privilege ;  destroys  the  streets,  impedes  traffic,  and 
benc6t}s  no  one  except  the  sIiarehoMcrs  !  What  is  the  distinction 
lietween  a  trttiiiway  and  free  street  traffic?"  ooiitinued  Rriggs,  "1 
will  Icll  you.  There,"  pointing  at  the  iron  rails,  '■that's  the 
distinciion.  Nothing  more.  Remove  those  rails  and  the  distinc- 
tion has  gone.  Improve  the  street*  and  the  rails  are  not  wanted. 
I^y  down  the  rails  and  street  improvement  is  ended,  liwause  there 
is  ftx)in  that  time  forth  a  powerful  interest  arrayed  against  street 
improvement.  The  won*  the  streets,  the  less  the  niimlter  of 
vehicles,  and  the  greater  the  niiniljer  will  be  who  buy   tramway 

licketa.     I  tell  you.  Sir," .     Here  the  car  came  along,  and  we 

entered  and  t<.K>k  ()ut  seats.  Brigj?^  glanced  around,  to  sec  if  there 
was  auy  one  who  would  lie  likely  to  understand  him.  mid  Ix^gan 
again  as  follows  ; — 

'What  did  they  do  in  P.iris.  in  the  Course  La  Rcine?" 

■■  Planted  trees,"  I  Kuggested, 

"Humbug!"  said  Briggs.  "They  made  a  tramway,  and  the 
rcKult  is  just  what  any  sen.siblc  person  who  had  considered  the  mat- 
ter would  hnve  foreseen.  The  drivers — (gallant  as  alt  I-'retichmen  are 
—  would  turn  out  and  dri\'e  up  to  the  side,  as  the  omnibuses  had 
done,  to  receive  pft.s«;iigers.  What  next  ?  The  flanges  on  the 
wheels  cut  up  and  injured  the  asphalt  paving,  and  the  '  Prefect,' 
who  attends  to  little  as  well  as  gnat  things  lliere.  ordered  that 
either  the  Baiiges  must  come  off  the  wheels,  or  else  the  coaches 
must  .-iLiy  oil  the  rails.  The  company  took  the  llanges  off  the 
wheels.  What  ticxt?  It  was  fotmd  that  without  the  flanges  the 
coaches  would  not  stay  on  the  mils  ;  and  finally  that  it  made  not  the 
least  difference  whether  the  coaches  were  on  or  off  the  rails.  It  was 
then  discovered,  as  ought  from  the  fir&t  to  have  been  foreseen,  that 
tlie  fram  raid  urrc  of  no  use.'  They  were  accordingly  taken  up, 
and  the  street  again  restored  to  iU  origiii.il  .state. 

•'Why,  Sir.'*  continued  Briggs,  "the  same  coaches  are  today 
nituiiiig  along  the  Course  La  Rcine  that  were  fir.'it  put  upon  the 
tramway,  only  the  tramway  is  gone," 

I  listened  to  this  piece  of  histor>'  with  interest,  and  called  atten- 
tion tu  the  road  wc  were  then  on,  a.s  being  in  good  condition. 

"Yes,"  said  he,  "these  are  the  best  tramways  in  the  world. 
Carry  ymi  for  a  penny  far  enough  to  freeze  you,  and  then  divide 
twelve  and  one  half  per  cent,  per  annum  as  earnings  to  the  share- 
liolders.     This  is  an  example  of  careful  management  by  a  candul 
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sari  ircl)f[ct^-FnK<]  ptoplr.  In  I'hitni1cl]ihiA.  the  Mrcvtit  an  so  bod. 
'  ttnoagh  thtx  iratnwny  infltiencT.  tliat  the  cml  of  nmvinK  k*><''I^  in 
the  ■tteelA  i»  ilotiliU  what  it  ought  In  be  ;  w>sls  enough  lo  pave  llie 
city  all  nwr  rver^'  two  years. 

•■  Why.  Sir.  ii  Ibc  ilrliidctl  i>c»>j>lc  had  oiic  half  the  •inipicity  thai 
etWlrd  fifty  yean  m^o,  the  raiU  would  ix:  tuni  from  the  »trccL<).  they 
'iNkttM  l«  p«vcd.  antt  the  s»mc  emirsc  purMied  that  woft  taken  in 
Pari*,  ami  utith  a  Kimilnr  R-xult.  The  co«l  of  riding  nrould  liennc 
Inir  whsht  it  now  i»,  and  ^tTvet  traffic  would  be  open  to  free  compe- 
btWin.  ><•  it  m*s  before  these  «ckcin«7t  iimtte." 

At  this  point  wr  rriiclicd  Oic  hotel,  mnil  sat  down  in  ftuot  of  a 
Incc  3*o\x,  tu  be  eoinfurublc.  t  ^ay  vre  snl  dovrii  in  front  of  a 
Am  :  what  tht*  nwant  will  be  undcnXuud  mily  tiy  llioAC  who  have 
been  in  Scnndinnvia  or  North  Germany,  and  will  convej-  a  wrong 
bnpnMwni  tn  thoHc  who  hn>-c  only  sem  ami  been  sx\Qt*\  with  tltose 
afauauuatiaas  mlled  titovcs.  iu  moiiL  other  partx  of  the  world, 

Tbr  ttm-r  was  about  thirty  inches  diameter,  et»:ht  feet  high ! 
CDnnd  with  bandMcne  poivelatn  plates,  ami  waK  only  identified  as 
tbc  bcwtin^  a])pamlu>  by  ttK  trm|>erattue. 

Brio*.  1  knew.  Dndcratnod  this  phenomenon,  which  lie  cnlled 
by  acNBC  SrAndinavian  name.  I  asked  him  If  thiii  was  a  good  plan 
td  bcattni;. 

"Good  plan  of  hculinK  !"  said  HriK)C«.  "  it  is,  escept  open  fif«s, 

tbc  <mly   plan  of  beating  thai  will  not  kill  a  pcnum   of  average 

vimKtb  in  ■  three  yca^m^.      I^oolc  nt  the  modenj  hentini;  ap)KiTB- 

tiw,"  he  coniiiiUr<).  "  wbrre  the  air  i*  drawn  into  biiil'litiKs.  pn^fiicd 

over  a  rrd-hot  imn  Ikix  called  a  sto\T,  and  then  ciii>(lu(-t(^l  to  the 

»  in  pipe*  to — kill  people,       Th.it  is  'modem  improvement.' 

Yo«  can  put  your  hand  upon  the  stm'e  Iwlbfe  yon  :  the  room,  you 

BDticr.  i»  wnmi  and  romfortable,  and  there   li  not  as  much  fuel 

flwtcncd  In  thi>  Move  in  a  whole  day  ok  would  be  consumed  in  two 

in  a  timini'iit  ^loVe.     A»  you  go  uoitliward,  and  um  the  nccvft- 

■ly  for  heatinj:  iricTt^»rfi.  the  c|nantity  nf  fuel  cnn«iimed  diminishes ; 

a«.  to  itatc  it  dilleTvniIy."  sayn  RriKKs.  liccomioK  more  excited,  "as 

ilualios  appUanees  have  escaped  mudeni  inve«tor«,  tliey  are,  in  the 

■e  decree,  efficient,  economical,  and  healthy.     Wail  until  the 

^iBVvnton  eel  lo  work.,  and  ikg  what  ilic  result  will  be.     It  takes 

threv  lumr«  to  warn  tbi*  tXon."  pttinting  to  the  one  belore  u»  ; 

"  bai  little  of  the  h«nt  pauwii  out  of  the  flue,  and  it  reqnire*  six 

b>>Bn  (or  the  store  to  cool  again  :  the  temperature  nrixr  rihc^  high 

tnglt  lo-^-itiale  thenir." 
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UOUT   DRAUOUT   EITBB    aTEAMEBB. 
VAaauw  ft  COv  Lokimin. 

Tlic  Kitfcli^b  buildent  of  wnter  criift  hm*?,  for  »  ttutuber  of  yeart 
H.  been  intiiK  to  emulate  tbe  pruvcTtiial  Aincrk-nii  ^ttcfltiilnal  U»t 
■oa*  nn    tltc   ilcw,"    nnil   nrc   v-crtainly    Hiicvt-cilint;    ■»  mi    fur  lu 
(bl.  Hod  cxcvcdinR  in  mo  fnr  on  ancouth  dettign.     Anyone  on 
-  wtaicni  riven*  who  vratild  constmct  -tuch  a  iMtkitig  craft  as  the 
•  khown  in  thv  tllusuntion  opposite,  would  run  a  risk  of  f»rcil)lv 
Hnire\-er.  there  are  pmnbt.  aikI  s(w>d  aiiM  iti  so  far  as 
ty.  Bfwi  if  hcf  appt-araiicc  rtow  iunRcti  a  recent  Iwiisb  willi 
}m  cycloac  ttiat  rcnmnxU  tlic  principul  [urt  nf  her  ciiliin^. 

T)u%  vttftl.  the  /ffr-.*  Chrkf.  w*A  built  fur  tltc  NUftdaktia  River. 

Aracrkfl.  and  ha*  Itwn  in  coniraiMtoii  13  j-eats ;  ts  IIW  feet 

3H  feet   tirain.   drun^ht  !•'■    iiictu'ii,  speed  \»  miles  an   hour 

AuoCbcr  boat  the  SUf>krtiam  Clarke,  \%  a  little  .ittialler,  and  draws 

,  bnt  IS  li]cfae»  of  water-     The  hull  K  of  ifwi.  and  the  oik'ii  deck-*  ate 

' piefeiablr.  1w;<tiu«t  of  the  hut  clinMtc  ;   otttcr   [MitntH  of  ^-oiislntcliuu 

arr  clear  finun  tbc  drawiiiK,  which  U  a  Inic  elevation. 

StaotntiuatinE  in  river*.  e*i<«iaUy  wnall  rivers,  where  the  "wheel- 
"  type  of  iMatf  arv  etiiploycd.  i»  a  cUi:^  of  navigatioii,  fut 
f^mtns,  Ibal  »  not  krnmvd  in  books,  nor  l>y  example  evxn.  Itifer- 
am  asid  uialoin'  fail.  Then*  is  no  myal  ruad  to  the  art.  it  ttiu&l 
be  learvcd  by  "  hanj  kiHR-ki. "  A  whole  carpi  uf  civil  aii<l  i»rc)iaiii- 
cml  eDKinecr*  ronlil  not  opar  an  Ohio  Ri\'rr  trfcnmlioni  drawinjt  tvFo 
■  lar  wherv-  there  yam  only  211  inches  o{  wiiter,  Tltev 
nr  u<ithtnx'  "f  <^-ltitica  spar.  looking  alter  hoK  chaiu^.  ibc 
««.<4i  of  tb«  Mod  Ixfwatli  Uk  boat,  or  the  kineti^T  enerf^  of  river 
ffofantty.  It  RquircA  a  -xteambcuitman.  a  man  of  quick  pereefrtton. 
ralMd  Id  the  Itu^inoA  fptin  lioylinod. 

Tbc  <1aeria|{.  (trio^,  Undini;  and  general  cundticl  of  a  ftteambnal, 
wbai  arc  cilkd  "  scrapcH."  far  exceed  the  circumstanceti  of 
Iter  navifMioa,  with  tbr  advnnuge.  howexer.  that  the  ws- 
4clft  nrvvr  |^  l(Mt,  that  ix,  are  never  nut  of  rceknninf;  and  ne\'er  end 
^aritbaal  a  proper  ittkituary  uiile«»  they  "  blow  up."  On  the  M«Htem 
and  brie  aa  ihtx  Ci>3>4.  they  are  made  priiKiiially  of  pine 
wmmI,  bcarily  omted  with  )iaint,  and  will  bum  up  in  ten  miiinte'a 

Whb  aoft  baakA.  and  tio  •ttaE*>  B  boat  will  liut  a  dozen  of  yean 
or  faof*  W  l*etng  patched  ainl  repaired  liir  injuries.     The  paasetiKcr 
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steamers  on  the  ML«ii»»i]>j)i,  .tiicli  as  were  in  use  twenty-five 
years  ago,  shook  th«iiiwlvcs  to  pieces  in  five  or  six  years  if  their 
temi  was  not  shortened  >)>■  explosion  or  other  mishap.  Their 
saloons  were  gorgetms  in  while  and  gold.  The  food  served  was  of 
the  Iwst,  ttnd  as  a  mode  of  travel  lins  nevei'lwen  excelled,  except  in 
safety  and  spci-d,  wtiicii  is  a  wide  qitaliGcation  when  cue  cooics  to 
think  of  it. 

Old  Captain  Ma^uire,  of  the  Cambria,  gone  forty  years  ago,  was 
a  ■•character"  in  tliosc  times.  He  owned  the  boat,  and  was  jealous 
of  her  speed.  On  Hrriviiig  at  Cincinnati  from  Jfew  Orleans,  a  run  of 
2,(H«t  miles,  hia  friends  would  rush  on  boaTd.  and  annoy  the  old 
captain  by  questions  about  the  time  of  the  voyage.  In  staling  this 
he  alway.H  put  ihe  days  fiist.  "  Four  days  and  four  weeks,  sir,"  lie 
would  say.  and  thi.'*  w.is  about  the  time  r«)uired  nt  that  day. 


ROTARY    METAL    PLANING  MACHINB. 

TIIK   DKTTS    MACinKK   COMPANY,    Wli.MiyCTO»,   DKLAWAHK. 


Rotary  planing,  or  continuous  cutting,  with  multiple  toots  is  the 
common  dn-ani  of  those  not  experienced  in  the  art.  The  di.splacing 
capacity  of  any  metal  ciiltinR  machine  is  .-teeuiiugly  as  the  number 
of  tools  or  eilgeH  acting  at  one  time,  multiplied  by  their  velocity,  and 
still  more  in  the  case  of  rotary  planing  where  the  tools  act  intermit- 
leutly.  and  h:tvc  time  to  cool  Iwtween  "  cuts."  This,  as  icmarked; 
is  the  view  taken  of  planing  processes  by  those  without  experience, 
but  there  are  other  things  to  be  eoneidered. 

One  limitation  is  found  in  holding  and  presenting  the  work.  It 
is  not  easy   in  the  case  of  accnrale  ptatitng  to  hold  a  piece  without 
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i«tnrtina.   against  Ihe  nrlion  of  mir  tool,  and  titrrc  in  aliKi  the  tltffi- 
rolty  of  tettinic  toob  ttnifonu  rnou({h  to  produce  smooth  surfaccK. 

Tlicac  drciiRistancvA  tia\i?.  iti  comnum  jiTacticc  led  to  a  prejndin 
xad  pcitlc^t  ot  multiplr  tooU  in  atliL*r  cavrK  whi-rv  tht  cutting  strains 
br  RiMed.  iImi  dt&tiKlion  or  ^ipritigiiii;  of  the  work,  aud  wlieiv 
I  MifacTA  art  not  rniutml.  Much  platiln);  is  doiic  with  sin^li^ 
tools  HCtinK  litit  liltic  imin-  than  lutlf  the  tinu-,  tlini  t-otild  l>c  pcr> 
famed  at  ntic  fi>tirth  th*  ctM  by  rotarj-  machinv*  like  the  one  shown 
m  tbr  tllustraiiun. 

The  Hciu  Machine  Company  have,  for  *  long  time,  been  mnkiiiK 
and  ftuKhhlnj;  jtuch  nrnehiaex  for  "  bntting  "  and  Aquaritii;  the  cmU 
rf  oolntna*.  ihc  end*  of  metal  IramhiK.  with  other  cdKc  ami  eiid 
wurk  «4  t)ic  kiml.  In  the  machine  <^h(>wn  tlic  ciitliii|;  rlvtm-nu  are 
M  paM  the  work,  which  i*  butene^I  on  the  tahlc  Men  in  front,  Imt 
thmr  arc  variou*  modifimtions  to  Miit  difltrenl  kinds  of  work.  The 
cntur  beads  arc  sonicliupcs  mounted  on  com[)<H]Dd  Midcs  adjust- 
ai  any  angle  to  the  Mtpporling  table  so  an  to  cut  diat^inal 
Id  other  caan  tlie  uble«  in  front  arc  movable  w  that  the 
t*  ccmtintMOi,  »cw  pieces  hciiitt  niouDtvd  whilv  othcm  are 
planrd.  Such  machines  miutfr  ^rent  tttmtuth  and  ({OmI  fit- 
;  Kicnc  made  by  the  company  alxive  nnmcd  u-eiRh  over  twelve 
The  tools  one  shurl  piece*  of  tine  steel  set  in  sockets  around 
(lie  due.  twelve  to  (biiy  in  nnmbcr,  reprrsenting  n  comcspotidioK 
cBtUBg  capacity  without  sborpcuinic. 

One  of  the  miMt  nmarlEable  examples  of  tbb  kiitd  of  working 
we  have  md  with  waa  at  Crewe,  in  England,  where  Mr.  Rnmxbot- 
Ion  cMHtmcted  a  rolan'  machine  of  the  kind  to  slot  out  inside 
kajuoufive  cranks.  It  win  a  powerful  one  thai  displaced  (KTltaps 
ten  times  aft  much  metal  in  a  given  time  as  a  slotting  machine  could. 
Tbe>-  arc  t««]l>  immen.tc  milling  mnchine<i  of  lnn;r  cnpndty.  arid, 
aa  beiiire  remarked,  ate  much  Icm  employed  tbuu  they  nhould  t>e  in 
Om  nxtgber  claMc*  of  work  where  spccil  imnead  nf  snioothneais  Is  the 
maim  object,  abo  for  a  good  deal  of  work  which  a  common  pinning 
■adtfnc  t»no(  adapted  for  at  all.  The  company  have  not  wni  any 
iaftniatKKi  revpectiog  the  capacity  of  the  machiues,  but  will,  no 
t,  Mtpply  it  with  other  particulars. 
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WnOALt    AXID    AMOULAR    UILLWO    UACHINS. 
PKiMiHrK  •  j>\-Kit.  rnn^tiKU'iiiA,  r^. 

Thm:  yearsMKo  we  iUti)>ualcd  atid  dcscrilKtl  In  Indcstrv  some 
Milling  inachmr^  iiudc  liy  the  firm  nbuvc  named,  junt  oner  n  xiaH 
la  tlwir  worV«.  jimI  nit  inftpcctlon  of  Tarioiin  (hlnK»  ihrir.  Tliry 
make  a  iqKriaUy  of  railw'ay  iinplrincnt«,  mid.  nmonK  other  lliinf;s. 
«U  kind*  of  dulltag  mucbinr'i  of  a  very  high  c]a<e.  having  a  peculiar 
CPwipmaBthig  baLriii)[  for  Utc  mtitn  »pinillc»  thjtt  insiin-^  inrrfct-t 
on  whtcb  depends  in  s  (teat  dc^Tec  the  quality  of  work 
■ii:iiiu:''l  b)-  Riillill|{. 

Tlw  draw^o|[  opfMMiitr  «liciw)i  a  nvw  dntjgn,  in  whtcl)  tlie  ciittcf 
ifWMtle  standu  vcrtkxd.  or  at  any  nriKle  in  respect  to  th«  tabic.  The 
'  diovm  wtiith^  4.>'ion  pounds,  and  hns  a  spindle  •I'^j  inches 
tcr  in  tfav  mam  lK.-antiK,  •*>  as  In  o|Kralc  on  tlir  hcaxncsl  class 
of  work  sttlletl  for  milliuK.  The  wrious  cletaiU  nr»  all  well  brought 
itt  the  cnKraviiig.  niiuk-  by  Mi»t  A.  II.  Mnrklcy.  who  Ita«  prr- 
tbc  |[n:«ti.-T  ihatv  <>(  the  fine  illit«tniti<rtin  thnt  have  nppcarcil 
»  ihtk  Jiiumal  duniiK  four  yvtu*  pant. 

We  rlrwrr  !■     ■    i'  f  mit  the  very   sensiblt  devices  for  clamp- 
mt  tbc  main  lal  i'diilcnt  of  it<  »li<linK  nr  );ib  joinU.     This  is 

'  ^ite  aiVlilKiti.  boi  one  of  mttcli  value,  that  should  lung  ntio  have 
bevn  npiilirfl  tu  all  milling;  machinev  of  the  kind.  Il  h  but  a 
■aaancfU'*  work  1»  turn  up  the  ctatupin^  nuLiv,  aud  the  ^inic  thing  la 
cntDniKAly,  Iwi  in  a  Icvt  HFiTCtivT  way,  accompllHhcfl  hy  tifthlcninK 
Kit»»  when  heavy  work  it  dime. 

Tbc  rximlicDt  is  fjp.il»lf  of  a  wider  application.  There  arc  a 
•  m1  many  caM>  where  eiiher  tlie  Iml  slide  or  the  tablert  to  rapport 
arc  BUticNiary  when  cutting  isdouc.  and  in  all  ^uch  eases  a  set 
rd  fadepctKlcnt  rhuap  bi>lt«  would  be  a  ivr^-  uwliil  imptoveutenL 
Another  icnture  in  the  present  machine,  to  which  allentHm  may 
called,  it  the  extrrme  nmplicily  tt{  the  design,  especially  the 
itn|.  One  would  think  that  a  Hint;Ie  \irw  of  a  machiue  like  ihtfi 
•HoU  dd^lacv  in  the  mimU  of  any  drauj^hliinuin,  the  iilen  uf  *ctoIIk, 
corves  and  onuBwoL  Not  a  pound  of  metal  is  wasted,  and  not  na 
ontT  de%-utrd  to  otiuuncnt  Thi%  \-cry  feature  will,  in  ihc  vicw 
■f    HMt   porduMers,    be   a   atronK    indication  of  excellence  in  llie 
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The  whTDl  <>r  micT>"nliecl  fcrindinK  kn  ImU  in  niacliinc  works 
aboDt  ten  yemn  ago  tr^ultc^l  ill  cither  complete  huccctw  or  complete 
■  Sdlvte.     No  olbrT  imiileracnt*^  luive  ever  inel   with  such  divenc 
I  ■»  tu  Ibctr  nicrilA  ami  value.     la  one  works  tlicy  would  at 
bv  [irDt>out>rcd  iti<Ii*>pcfi9iil>lc.   iti  iinothcr  ^^itrk^i  lliey  woaM  be 
I  txit  a*  u«ele«K  nfler  a  lew  days  or  weeks  of  tiial. 
Tbv  Tcvon  of  thin  waa  n»t  in  the  nuichints,  or  the  prorcss,  but 
the  4>-stem  of  U5>c.     An  (.■mery-^ritidiug  machine  for  {general  nse 
i  commonly  a  Eaihire,  for  particular  um-  is  an  imporLint  lahor-saviitK 
djmicl.  and  imftiruu  wurV  which  t^riiiclinK  Alnni*»dnnul  do.     Ily 
il  n*r  nr  nwnn  usnl  liy  patliciilnr  pcrsonn  who  tintlcmand  the 
tan  icod  (Xpaoiy  of  euiery  wbceK  and.  in  «ho]>  tern».  can  "keep 
up." 

At  the  I'nion  Iron  WorlcA,  in  lhi>  City,  the  main  wnwks  were 
•aptduaJ  with  eBier>'  wlieels  for  general  tool  f!;rindiu]i!  about  ctghl 
>cBn  ayn  The  machines  were  of  a  ver>'  LXMnplcIe  kind,  and  capA- 
blc  nf  good  work,  hut  the  whceU  were  ^i*m  clestntycd  by  ruatch  nwl 
■proper  (He.  but  in  the  tool  rcjoin  the  n-sitit  was  the  siune  as  in  nil 
<  of  pnipcr  aw.  a  oimplulc  xuccrw. 
Tbc*e  macbinea  roaMM  eMeniially  t>f  a  frame,  »ptndlr  nnd  tool 
nsts.  with  meam  of  applying  wnlcr.  The  latter  was  cither  circu- 
lated liy  smalt  crnliifuKnl  pumpt,  or  when  plenty  rnn  off  la  wa&te. 
|Tbc  t>ri|{iaat  (ranir^  and  sptiidlo  were  vbcap  and  tridin>r,  oadn  Qood 
water  wao  rrt|utnr(l.  because  thrown  off  tlic  wliecbi  by  cctitrifugal 
as  fa»t  a»  applied.  By  degrees  the  machine!i  look  on  better 
I.  until  tbey  liecamc  well-lininhed  machine  tootn,  nasJiovm  in  the 
lontbe  oppoale  page,  and  finnlly  the  water  supply  became 
lie  so  to  «[Kak.  the  wheeU  ihemwlves  prrfomiin^  the  centn- 
[ileal  piunpiBK  with  tio  utlKr  change  than  lieing  made  uf  a  conical 
•a  «hown  in  the  drawing.  The  water  runs  on  at  the  small 
[«Dd  fiT  the  ODBC,  flows  b>-  reolhfuxal  fnrce  In  the  lafKe  end.  and  is 
fdiKbancvd  at  a  ]e\-e]  high  eu<mgh  to  run  luck  again.  It  in  nent  and 
t.  disponing  with  the  pumping  altachmcDU.  and.  so  far  aa 
witbcmt  interfering  mnvh.   if  at  all.  with  the  com-eniencea 
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The  rnilwuyft  in  the  I'liileO  State*  mnkc  tin  u  mileage  of 
I7i».fl0l,  EiKhty  pnrcnt.  of  ibts  is  lait)  with  suci  ntili,  Tlit  cap- 
ita! w.  in  Mock.  $4.809.I7«,0O0;  .kbeiitimrs  *.'.,a3.V20.V0<t.  Tlie 
ioUomuK  (Mrticularit.  in  additiou  to  llic  atio\-c,  arc  from  on  iutrutluc- 
liaa  to  fl^er't  MdtimaJ  fiir  IWJ  : 

Capital  •4iH'k  |*r  mile  at  comptrlnt  nuil  'J^,''>11  ilolUr*. 

Bnwird  dftit  ptT  ntilc  of  cnmplrlci)  twmI  Hl.m 
Com  of  n»mi  mmI  c^aiptnent  |i«t  w^tt  of  CDtuplMnl 

rawl  &».««       " 

|*>*i  w>ngt  wming* prf  wiW  of  ro*t!  in  opcnilioti  I.TTIt 

Prri]^l  CWtriaip  fNcr  tnilc  of  roail  in  upcralioa  VVI 

Gnai  e«niti|pi  pet  tnilr  «f  moil  tu  uf«T*ttLiu  'l.'-Ul 

Nrt  1T»A<  mmla^  |irr  mllr  of  rnwl  la  operatioti  U'.IIM 

INtCTMagr  uf  rmfmiir*  In  raminjci •■M.^il  prr  crnt. 

t'lMiin.ii  nntlnps  (arr  {uvwiifcct  Inilit  milt  O.WIT  doUuK. 

I'fvlKhl  v^mlait*  I*^  ftvl)|t>*  Irani  niiU*   .  I.<'0 

Gro*  r«ninit«  |KT  m-vniir  train  milr  I,&*t4       " 

GroM  B(|icnBn  {»  mTniie  tmin  Diilir  ILIKU 

TU%  amvik^p  fNtt  nrcnoc  Itmin  milr  U.tSi 

Ptnfiotflaa  ttf  iMHvnicvr  e*rniti)ft  tt>  Kt"«i  r'ktiiiti)i«  'Si.M  pn  rrtit. 

t*nifnrtio«  of  fRtK^t  FuttiiMj;^  1(1  xr^m  c.iniiUK*  liT.i"'        " 

ftupBrtkwi  of  other  f  <               untta  etniagi  ,  T.IU 

ff ■! wiajl*  jarf  iiiMMii>;   :    .             '(■        .  i  IM  cvals. 

Banrtsjcaprr  ion  jttt  mtir  (i,it:it 

Avrracv  liiitaBce  prr  pnAtcntirr  :^.!K  mile*. 

A*«n«*  •li'tMirr  per  Inn  1l^.:5i      *■ 

iMmM  im  miL  itf  tmnil*          .  1^1  prrcviit. 

!■!«**■(  (ibt  rent  at  Itoaila  ani)  ilrtil  4.1(1 

Wrhlrf                              -k       l.^S        ' 

iMlrtMi                     .            ^x-k.  Ixmib.  aiKl  iltU  .I.W 


AiotKDimrr  op  Canadian  patbht  UA.wa 


Tbc  Dotaliiion  of  C^nnda  has  ciiadcd  an  amemlmctit  to  the 
pfftcnl  lam  of  that  nmnlrv  that  will  \\a\v  an  r^pccial  itttcmt  bere 
«a  tbe  burdcf.  The  Ai^I  uf  Jitiv  Otii.  189'i.  pnividm  dial  in  addition 
to  one  yiar'»  Uom;  pcnnillcil  to  inrcotore  for  Rpplyiiif;  in  Cnnatla  for 
palMii  granted  in  otiicr  oMitilric^.  th?  itivcntur  oliall  1>c 

pmlvi  ..  itiisprriod  if  he  will  fili-  willi  the  CimimisMonrr  of 

Psimti,    tt  l^awa.    noCJcr  of  intention   to  apply   for  ■  Canadian 
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f«t«tt.  Aixl  Ibc  [Mtcnt  if  granted  will  hold  good  agninst  wiy  mtitiu- 
tetun  uf  thr  samr  crunmcnccd  diirinK  thp  year  of  inten-cninK  lime 
brfofv  named.  Tfaerc  t^  alM>  |>ruvi&ioii  permitling  oath  to  be  made 
brfon  a  justice,  notary,  mayor  of  city,  judge  of  a  coart.  or  consul  of 
[>fTif«i  luriMlictiaa. 

Alialclii.  hcrrtoforr  cncotial  in  all  ours  that  could  be  so  tUli5- 
tratei.  an:  not  reiiuiml  cxi-ept  when  demanded  by  tlie  Coaimts- 
iioaa  at  Patcot*.  ThU  U  the  mok  ns  the  rrRtilattun  in  lliLs  cuun- 
tty,  U)d  meani  a  wtriaK  of  nearly  or  quite  one  linlf  in  tlie  fees  for  a 
Canadian  patent,  llic  models  in  most  cases  costing  as  much  as  the 
Cuv*nu»ent  fas. 

The  full  icnn  «f  patents  is  extended  from  fourteen  yenn  lo  cigh- 
ma.  oikI  i«  du  iticd  into  three  periods  of  »ix  years  each,  or,  in  other 
word*,  the  fees  can  be  paid  for  ax,  twelve  or  dghtecit  years  aa  pre> 
frrrrd,  with  the  privilcfte  of  cxten.sion  accordingly. 

The  pro\'i9ion  rcqniiing  manufacture  in  Canada  grants  two  years 
(or  that  pmpuw.  atu!  one  year  far  iniportation  into  the  country,  of 
pAlTDted  tniTntiuan. 
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'^'^  -Viir  oppaaite.  from  an  eOKraving  of  an  EogUsb  hand  wkw 
ti.  [  han  an  inlcrcrt  to  our  mmd-woiking  nados. 

The  hand  •aw  «tnigg1e.  to  so  call  it.  ha»  in  England,  as  in  this 
eoiiRtr>'.  gone  on  (or  the  laM  twenty  years,  in  w  far  an  Hiwing  large 
ivoffa  timber-  For  the  finer  kinds  of  work  the  1-iviKh  niacfainea  of 
M.  l*criD  of  I'aria  were,  thirty  years  ago,  brought  to  a  state  of  per- 
fection not  macb  improred  sincv,  except  by  sinplifieation.  and  in 
vmmMry  of  cun^itructioii,  but  fur  sawing  lugs  vre  can  only  now 
dajm  to  have  pTugraaied  to  a  M]ccct«fu1  point. 

Mhshl  Ranaorae  &  Co.  began,  in  1!(6K.  to  make  band  sawing 
■lachinc*  of  rariotu  kinds  (br  wood  and  metal,  and  bare  continued 
vTvr  fincc  making  various  types,  keeping  a  cloac  watch  upon  Amer- 
•can  practice,  which  Iia»  l>cen  bnUler,  and  in  the  end  morv  ft^atxvfaiSnX 
than  tn  Fraoce  even,  wbc^  the  "art"  niny  tic  said  to  have  cum- 
tactK«i.  French  tog-iiawing  machines,  some  of  which  were  brought 
|t>  this  cooatry  in  1871.  iia\-e  not  tucccedcdATr>' well  brcau-«e  of  their 
roaBTDrt>«K)  ccnfnrminic  too  nearly  In  ihc  "  scrollnaw  "  lyj^.  such 
a>  are  made  (or  fine  work. 
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The  saws  were  highly  and  rigidly  strained,  drix-eii  m  V\v,\\ 
spcid  with  a  slow  feed.  This  producxxl  Iruc  work,  and  suited  for 
sawing  fine  aud  valuable  wood,  because  tlit-  cutting  Avas  perfect,  and 
wide  Imards  were  produced  iirerisely  ])nnillel  iti  tliickneHS.  hul  llie 
dulling  uf  the  siiws  in  pruportion  tu  the  work  done,  and  the  >luw 
feed,  rendered  the  machines  useless  for  what  we  call  mill  purposes  in 
this  couiitrj'. 

A  conlitiuoiis  struggle  with  the  problem  for  more  than  twenty 
years  past  lias,  however,  demonstrated  the  fact  thai  a  hand  saw  can 
be  made  to  cut  nearly  as  fast  as  its  "'  tooth  velocity  "  when  compared 
to  circular  snw^,  and  that  the  saws  cflii  be  ninde  to  run  without  devi- 
ation when  only  moderately  strained. 

Kcferring  to  the  drawing,  the  machine  sliown  is  massive  in  con- 
Htniction.  the  top  shaH  lieiiig  made  large  enough  and  so  mounted  as 
to  avoid  flexure,  A  failure  to  make  such  shafts  large  enough  has 
led  to  the  use  of  an  outside  i^upport  iu  this  country,  which,  by  the 
rules  of  niachtnc  coiislructioii.  i:i  unnecessary  if  the  strain  is 
provided  for  by  a  large  shaft  when  the  wheels  are  overhung.  The 
driving  wheels  of  locomotives,  for  example,  are  o\x;rhung.  and  the 
bearings  withstand  not  only  more  pressure  than  band  saw  wheels 
are  Nuhjei.-led  to,  but  run  often  at  higher  rotarj-  speed,  that  of  the 
bearings  being  from  250  to  350  feet  per  minute,  but  such  wheels 
arc  not  mounted  on  shafts  o(  small  size  a.s  band  saw  wheels  arc.  » 
the  problem  of  an  overhung  wheel  in  this  or  any  other  case  is  on« 
of  "  compcnsatiou." 

The  writer,  in  I87n,  designed  baud  sawing  machines  of  the 
smaller  class  with  the  top  wheels  nimiing  on  fixed  studd.  and  was 
severely  criticised  for  so  doing.  Since  then  thousands  of  mncliines 
have  been  .so  made,  and  to  this  time  cause  much  less  troultle  than 
those  with  double  bearings.  I'hc  strain  of  the  saws  is  ceiitial  on 
tlic  bearing,  and  there  is  no  flexure,  which  is  nearly  always  the 
cause  of  the  bearings  heating. 

The  carriage  eniployetl  by  Messrs,  Katisome  K  Co.  is  one  of 
American  dcsi}:;n,  as  all  those  of  quick  movement  are. 

There  is  a  good  deal  of  American  limlier  of  large  size  to  be  sawn 
in  England.  The  railways,  and  Tailn'.iy  carriage  makers,  n»ually 
buy  tulip,  walnut  and  other  wood.t  in  the  log,  and  cut  it  up  into 
such  sizes  as  are  wanted,  hence  there  is  a  fair  share  of  deep  sawing 
to  be  done  there  as  well  as  in  this  couiilrj*. 


Mn'KWATi:KK. 


m  «nielc,  la  thfe  woe,  on  "A.  Wmr 
Ike  rn«4oa  uf  tbf  rtcM."  ti?  Mi. 
■ri*  Taj  la*,  will,  |V(liB[i«,  b«  ini'ir 
rl?  )««l  Uua   MIT    othrr.     ti  i*  txt^t] 

n     •!/     IW    t'nltril     SUtn.     ill     wtMcb    tl 

riit    f»-..t    ih»    ■n.irroniml  pcWM-**r*  the 

tW  tnaib  any  mailer 

ravuD||iT-9  o-j>   .  ■■rtiiWtlnjurlulwUitllt 

»t»,  m  la  ^Mi.    t:t''^<U      Tlii-M-  arp  tiul 

'd*,  t*^!    Tll«"  t-»"-*f''-'t-  ''f  Uli'hj 

rtrrfatnn   h  lu  ll:-    •" '■    inn    s.nh 
r  nlbrr*    of  nur  tltot  iir«>t    «n 

icn4m(7  of  ilir 
i'«  kfl««  bmUmt  «|1uc  mmt  iii'.-liti  >i  <>n  to 
tf    K     •tiuvat    of  Mr.    Ta;i  !»r  >    .niii'Ic. 
t*  luum.  tm  ban  til  lalnir 

k  ,-~.i:inr<  iHtu.   ■   rcptatnl  mv   uf  the 
lAputianit  for  |nlilical  [nirpo»c«, 
l«  MB  H*  of  It.  bf  hoklioft  imr 
nwllCT    ualil    aArt    ttH> 
Tbr    (Mily    famrt    iif    i 
r  «W  4ii«  «H>ratltMat  »f  Ilu-  t. 
b  to   Ksctodc  rtrUlo  dtfiBcil  liiiut*  oi 
IT  tnm  tb*  aiaib.  aail  doci  bo4  auUi* 
4V«  •llMOvtMiB  «*  III  what  ra  ntMccne  or 

^    palitk«l    p«rl)U«a    vmild    caiilv 
IfeM  Uwti  uT  the  01  : 

I;     tll|«IWtU>,    ■! 


lioinoi;mci)U»  (oipiiT  b  rm  «pf>nMC]iw||  Iwt 
wc»iltug. 

TIk  K<v*t  ilifltcitlly  luid  imA  of  Uir 
[woUfiii  wu*  a  onfiacxlimi  by  mnqurat.  tan- 
prfril  by  H  faitHltc  and  iutohrtnitl  fiiltli,  Am) 
ihi-ir  arc.  for  Itit*  tciianii,  n»  uioiiil  fjroUBiI* 
on  whicli  !■»  I«»<-  riifTriiiti.  It  wciitii  tir 
brllcr,  nil  know,  if  lirtaDil  tirre  nn  inle- 
Ktvl  anil  ivnlcHtd  purliuii  uf  ihr  I'uitnl 
Kingilom.  So  oiu-  ilonhta  rbnt.  biit  th* 
fnuiiilatKMi  «rai  laiil  In  wrung,  ntiil  tbe 
jwiullv  b  tiJ  tw  eailurri). 

Itl  UTiv    raw,    Uit  iitir   In  ihla  MKtnlry,  no( 

.1"    '-  can    we   why   wt   are  In  b« 

|t'i  '  <    iiti'l  miifil   U|><ftll<r  matter, 

rapcclalljr  aa  no  iMii'.  at  at  trtttt  nut  oik-  in  a 
thouMwl.  has  Bn>  nmlmtamliiiK  o(  tlw 
p<r»lilcma  At  issue,  aniJ  itiiicli  Wi«  of  nuac* 
tliat  lutvr  raianl  up  tlinv  pmblrtna  anil 
in.tintain  tb«m.  Tlwir  tlthcuMMiit.  iii  ibt« 
ea)inv)r.  Ire  Kuglhiliiiirti,  iboold  ' 


attkk  by  klr.  lUtfoor,  on  tbc 
I  ^vAluai.  ia  thr  »r«  tlouac  nf  Com- 
l^  »  aaaitttrr  uf  tb<«<  cw*!**,  brcvmini; 
^K,  l«  aliM^  KDKltfh  vttm  anil  tr>ili 
I  w  Ml  «p  muril  (rf  (MCttoiUr  fai-U 
BMk  K  Uui  an  Raglttbnmi.  or  at  Imt 
r  ^w*  Ihui  Mr.  ClaJafciwr.  nmlmtBiMt* 
if.am9«<Mf««i«rvm«m.  ifavnviiU  of 
•  r-.  '  ^  ikm  not  knuw 

ft.  :  thr  ■o«M  trrUii'l 

dip  Ktnimcni   laHil^iit  tn  tin- 


Wri 


V«a  n>  t, 
irvitii    Ik    pu-mrrft  tif  a 


Ti^lianlnir]  ({uarlfrly. 

TblH  t'"'*'"^*''"'*  rUinualtiiK  (roiu  the 
IiiAion  School  of  Tci-IitK>|i>m ,  ri'Tnt*  I0 
hao4  in  Ibr  miul  ilreaa,  wtlli  ai  at  ml  aril* 
cln.  occDiiT  inie  IM  P^V*^  A  it>oa){  tfae 
attirlc*  u(  moat  iairrval  i*  oiMr  on  a  haati 
trlr>cu|>0  itit  alaiUa  Oirvri  Inn.  It  ti  loo 
tr«hnical  for  rouimem.  t>ut  iipciu  out  aomr 
Fir<a  )<iitti!rin<i  ■•>  )tilvt«^l  in  ubal  [nuDiiMw 
MHin  li'  W  N  ti>*fiil  nictbca]  of  lUfining 
linrt  ami  1i>iiinilani-«.  i-*(irrUlly  ou  ihb 
Coaat.  <alirr«  chain  mnrk  la  iillno*)  ilkpoaaf- 
Mi  nv>r  lhr«r  (onithatiflanit  tn  hr  aiirrryrO, 

Aa  i>%unl  ■  KTT*!  p*rl  iff  the  nultn  ia 
drvotcd  to  cbEinIca)  rracairb  nnil  pmblctm. 
a  rrMill  cf  Ihv  pmmliHnn  kivitu  In  Ih4t 
hnnrh  in  Ihr  Botfoa   rallmc       U>    fmlw 

liabctt.    iu   our  latt  i>iM»r,  a  rottvt.  .r> 

lioii  of  oOK  it(  tlw  atlKln,  on  t!i '  ni:- 

tivn  uf  Ilnrrch  LiMi|iii|c  Morlark. 

Tbn  Mble)   Jiwrul  uf  nnriRMTlRf. 

til*,  ui.  iH>  3.  kovavaMk  t<n 
Thla  nnmbef   itmtalm  th*  liuuiKurat  ad- 
iltra^    I'f  ih»    twit    prranU-nt.  tVnfeoor  J.  fl. 
ftrhnmup.  ifae  tlihil  thai  ha»  [Mcriitrd  mvr 
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UTEH^lTVRt:. 


that  Instituttoa.  «  l>r«uch  of  Cornell  L*ni-  numlirr  cau  Umi    Mt.xkn  puuml*  or   k«1 

veniat)',      wbjcb     Itas     tin     vtittuwtuuiil      of  ytr  <Iietn. 

|8.00l>.lM)l  ■  mvnue  of  (iiix),<)()(),  acourniu<>-  lli»v  in  CalirOTnta,   whera  thttv  is 

ilntM  l,lVM>  sladctiU,  R<)airiiig   a  fnrnltv  uf  proltfit.-   groKlh    of  Kcvil   ptniitA,  on« 


ttV)  profninn.  Thin  iitntttution  i.<  a  promt 
nenl  fnct  to  the  affikini  And  futiirv  of  the 
■Ute. 

Xew  Vork  appoinlii  .100  fltiideiits.  wtiicb 
return  in  oil  only  ja),OiW  a  jrcar.  and  l.llW 
otbcr  :(tHileiil»  flli>,Ol)(l  a  yc«r,  but  Itie 
revenue-  iu  iiianfficicitt- 


thinli  (hot  llii^  oil  industry  M'ould  be 
pro£tatilc.  CuAlor  Wnntt  yivid  30  per 
rnpc  need  £2  per  c«ttt.,  pntniiUt  &>>  per 
of  oil.  Tlic  product  is  aold  nil  over 
world,  but  malol}-  in  the  l^itin  conntriMi 
The  R«purt»  ou  preparetl.  or  lu  we  t»j, 
"patent"  iiieill«in««  from  Euro])«Ha  cnun- 


Tbc  Sihicy  Jonrual  is  tepltte  with  origtnul    liics  form  an  tntcrciitiiig  wclion.     tn  Ruwiik 


Articles  of  a  IiikH  >i><I  nueful  order. 

(?Oll»ill>r  iU-|K>rt4^. 
jri.v.  lau. 

A  crowd  of  otlicr  inutler  luis  pr»vent*d 
oiir  usrnil  Aututnnr^  of  industri.tl  p»iuta  in 
th<*c  iiscful  i«iMii'Alion«.  and  iiiu*t,  in  ihi- 
pr^^^cilt  Kixti:,  be  n^trii-lcil  to  brief  tiicntioii. 

In  Ibe  July  utinilwr  the  article  on  the 
"Conimcfcc  uiid  liidu»lric»  i>f  MswAti.''  bv 
CoDHil  Gcntrml  l^crcraiice.  at  Honolulii, 
w!ll  fajirc  mpccul  interatt  here  lu  San  rrmi- 
Cuco.  Ttie  vicld  of  sugar  lost  year  csoc«<lcil 
llic  p«»-ioi»  year  by  Ifl.iKNI  ton*,  but  the 
whole  loMi  over  the  prcvioun  year  Ju  money, 
becaii.ie  of  the  McKialcy  act,  is  cstiiiialed 
nt  (.''..(lOO.OOn.  The  efieet  of  lltt«  can  be 
imogiucd  on  a  poptiUitiou  iif  1)i.i,n(ii>,  wlicn 
the  value  of  plnnlattuiiM  is  only  t:t::.'t4~.lN<(). 
and  of  everything  in  the  Hawaitao  Kittgiiam 
bat  f3&.lHH>.{l00. 

The  coaitocrcf  of  Hawnfi.  while  it  !■  not 
Ifreat,  is  an  importjiiit  fnetorbcrc,  nmonnting 
in  IWI  to  17.^,U>]  tona  of  ttierrliandiw,  of 
wliich  to  the  valne  of  #l.*.,ItS,.'^<IO  eaiiie  to 
San  I'rnnci.iru.  anil  Milh  t37-,;II7  to  udicr 


Ihey  are  nenrly   prohibiteil,  •oA  in  t^^^ial 
other    roiintricM    ^utijeclaJ    lo    variouk 
frictions. 

The  AugiMl  iiuniber  is  almost  whtilly 
det'Otcdto  coiuiacrcia]  HaiisUcs,  iuddiliag, 
howvv«T.  an  tnteresiiag  account  of  trad* 
■1iftp«itcfl  at  New  Cnstle,  England,  whidl 
indicates  how  ncTiouit  migcs  controvert 
becoiiKs  vbcn  btisiticM  is  douc  oa  a  itnrroip 
[nar>;inof  pruGls. 

The  iSwiitt  ii-'lephone  syitem,  the  cheapeK 
in  the  world,  i*  devcrihcd  by  Consul  Bevcr> 

III  the  Scpleiabrr  number  {144)  CodmiI  t, 
W.  Mycn,  of  Victoria,  reports  oo  the  tool 
mines  of  Vancouver,  Island,  a*  bcfurv 
noticed  ill  this  Joumiil. 

An  Hnldc  on  the  MAgdalena  BlTer  i 
Valley,  by  Consul  Johnson  Nielccnii,  al 
llnrKnijailla,  will  l>c  a  anrpnse  lu  a  uood 
uinny  who  arc  not  aware  of  lli«ie  being  1D 
the  Republic  of  Columbia  a  laxgK  titer, 
nxx-i^able  for  IM)  miles  or  mot«,  and  dralft.^ 
ing  an  areu  of  lli>,')0O  Minare  miles. 

This  river  is  uaviKuted  by  twent}-fi 
iteametx.  one  lenvint;  lUranquilla  ^aOyl 
lluuila.ill^  niilcn  dislant,    lloiidft  has  no* 


t»orli.  constituted  ST.'i  percent,  of  Ibe  whole.  6.(IH»I  inlinbiWnls,  only  one  fifth  of  whil  h 
The  exports  in  I8iil  fell  oS  from  the  previous  l«ul  onc«,  the  cnuse  oi  this  decadcni-e  being 
yeAi  I2.SSU.WMI.  nmt  will.'tiu  ilotibt.  Mill  rar-   '>n  cHtlbquakc  which  destroyed  the  Hty  te 


ther  decreabe  in  the  present  ycur. 

Consul  Frail,  at  M(ir»cilk»,  Krnncc,  K>n- 
tribates  a  rnluabk  report  on  tit*  uiantifaottire 
of  <re)cetalile  a\W  accompanleil  by  dtaMiii)^ 
of  vnriout  kiniU  of  apparatus  employed  in 
lite  proecssrs.  Moiitenies.  it  seems,  ts  n 
great  center  of  llii»  indii.ttry,  ijierc  bciug 
there  -U'l  oil  mills,  employing  S.Onil  people. 
Tiie  export  of  vegetable  oils  atuounl  lo 
iM.UMliUOO  Iciloj^rsnis,  or  more  than  4U,imw 


ims,  Hud  killnl  llwre,  and  jit  M«rt]ulu, 
12,i)iMf  persons,  Tl«  Consul  estimates  that 
lite  City  of  Cartafi^nn.  and  its  fortificatiMai 
on  the  riwr,  coat  f  T-l.mm.llDII. 
ULToma. 
In  N'o.  14ft  foe  October  Couaul  \V.  I*. 
ricicc.  al  Triiiitlftd,  *«iida  a  volumiauof 
report  o«i  aspbaltnm.  The  pitch  lake  then 
i*  ouc  of  the  wonders  of  the  world,  II  iat 
cifCnUr  pool  with  nn  area  of  only  liTT' 


tons,  which,  if  ihere  \»  no  ini?iuke  iu  fijt-    but  contains  a  voluuic  of  piu-h,  c^tiii 

Btcs,    is  amAfinx.      Tlic    facl'irie»    cuntAtn    fmir  to  live  millioDs  of  tons.     The  j.Lktii 

about  thirty  prenes  each,  and  witli   that   saturated  witli  water  iu  its  natural  >iaie,aB4 


i.iriin.iTrnK. 
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n  luvt  othm   nt 

'k«l «( tndc  viKor 

t.    atxl  Ite  ttnal-Mkwj'B- 

>  MMipMtl  ibr  '  tn  ipvmt  rvb- 

w.  «a(l.prtlMp*,U>e  "i^^cncMb"  nfthe 

*  lull* !■■  lit  •bonlll  lu\'l)  il*r  *»air 
^  at  ■■;  rate  mr  Ami  tlir  pc-rvinnl 
•  wfcMnl  irn  tian  fn  the  Grat 
v«  liar*  <rf  the  n-j^^t. 

■  farU  BR:.  ha«««ct.  Ibr  nwin  |Kut. 
•pfcar  a  miAt  txttnuon  of  tli« 


tdi-    «,.!(  t -li  im*  not.      Il    ■Iwtni*!   K'-<"i   tia»  Ijtth    <Ii>i»p   "itill  l«,   on 
I    ir^'i-.M-     'iTiKiti.    Iiui  .'iliiulM,  liiiriril  with  ill*  fltrMMirtanit*  of  h« 
.««  that  nuMl  bc|a|itiomtnu-nt. 
itk**«U"  iiv.  I      tVnpIr    In   thli  eoamtry   arr   npt  to  fat||r< 

pitfh  U  ilfali  aiiti  by  an  Anirrii.'aii '  ^'<Ty  rnpailly.  widbk*  nxnmillnl  umlrr  a 
r*  tlu<  barr  {b»I  MNor  hravr  roo-  ■jslcm  of  Miodinit  parttunihip,  bat  %h* 
tM  Uk  svn;niB>ciiU  Incluiliiig  a  "  riHIiMklfiliiH  fiisil "  wUI  (MUa  tnlwhk^lmy 
■  nBhgty.  of  ll.oi)  pvr  ton  on  th* '  with  Sriuior  Inca)'))  "  Iri'loCTvt  diraiu.*' 

'b«  cmr  of  llu-  tiKiM  Raf^TMil  rxsitiplcacwr 
tumtalucil  In  th«artii)|i  tlir  aina  uf  popular 
rW.MU»W  V<«mra  lt<>|Mrl.  iMitrraKf. 

•CM  awH »«■  «^  im  iBlirrill;  of  tdlintniU  tt.Ilnrt'  i»l 

Acrli-tilUr^ 

fror.  !■:,  \V  Ilil);aiir«»fficf  laiii>«bwcn«, 
Proplr  with  sTf  a1  MuMrntwac  hare  awakmvd 
In  thr  fai.-t  lltHI  BKrlrnltiiir,  r^jwvi-illj-  in 
CalifurnU,  u  n*4  onlv  anwiulile  lu  Ihotw . 
•ririililii;  mrtlioila  anil  (IWowtint  (ai-h  nd 
tiuil4ap  ntlitT  iniltiftricii,  tint  a  prmliailf 
•o.      It    miiebl   even   tM'  tail]   thai   «4rhnui 

H-trntl&i'   iin>  i    Ibr    wtUB,    fitiit    uwl 

•■xigM,t  in>1ii!tti  .  Rot  be  fonmlnl  rniil 

ttiuintaittril  liiic. 
Use  mi)  cmwraitlr,  putarock  ami  whrot, 

l^c  th'  ofran  ©nntiarl.  wiih !  "■  '•"  ""**  •"'■'  ''"""  <l-"»'»^.  ""'l  «« 
AOHvnt  lUir^  nr  mntr*  ntlipr.  b«^    '^^"•'"it  (t*'""'  «  "''"wt  any  ron.iUj.  hm 

'      *        il«    tare   awl 

•agar,    alin    ibc 


■r   wot  ut  ibr  <)F*ra   mntracta  aw 
w  manpui*.  tbr  oanr  of  which  i» 


IB  h*B(Hl 


iIm!    proiliKtloa    or    vine, 
Ikrcpamtioti    of  tiulx,    twrl 
Uitriuc  a]i^">"i><^  umlt-r  irTl|;aliun.  mivirr 
tf-okins  [thmr  of   *«>""t'»'")l  nit-rr  lliaii  (MpcncDcc  rlncwbrrv, 
1!.  nf,  «■  w  cUtniMl    •'"'   ""^    <kimittiKtil    "f  ■k'i^'"!'''!*  of  the 

.tlMail>»T«Hr.or-.ii'.p-ti(ir>i.  intUr    '*'"*'      Inivrrtiljr    h<H.    roUwl    fw    a    pent 
tihMaI1tlt>ai|TTn»>nKan.l  tnrhlinK   """''"^    cf  cairful   UU«-.  «ir«*»fallr  .ap. 
4»P'n  .■..mprtiUmUn   I'"*^'    ■""•<*   I'TofMor    llll|tanl>t    siltninb- 
tntlion. 

It  i«nol<inlhHillM;p>oTin<ii-of  lhi*Jaiitaal 
to  wvlpM'  ibp  ftutijcrt  maitrf  of  the  two 
rvpofla  al  hawl.  Oim-  uf  M't  pi);rft  I'lirl  I, 
■■  Vitictiluital  Work  froin  l"ih"7W  !««'."  anil 
tll«  olliin   oil  "  MHh'>l»  of  i'rtiacat'lKKn '' 


BMTtkod    to    Ibcw-    vll-l  l^'lf 

(rr  In  llii*  roqniii. 

a*toW  bofnnlttial  in  fultirr  tlii»cnU»- 

wtbol  aiU  ma  («  dikraud. 

a<— w«i»l  ■tiiictB>Mab(i«*a<Ufivin>cy 

a  ta^i  mtlixmi    ulnacUlctanr 


«  ntintald  I  '^  ■"»  P*t^-  ■'""■'  '"^ 


Tb«  cfmcln^Hiiih  ami  tnlnmcr*  nv  lo  Iw 
taken  mainly  ^oni  talmlat  data,  ami  manol 
be  statnl  In  the  abatmct. 

rVfhap*  tlic  1irrt  we  e«n  do  <ril]  he  to 
ijooie  a  paragtvKh,  or  two.  from  pi|c  §7  of 
tbe  iMt  nBtnril  nrpan  • 

I  ■     —  y\\r   (>hjr<-|or*    aay 

W    .iM*  at    rUU.MphU  uhI  •boff   ™,j  «,„r,  ,.,r  ^   uivUMod  vewiL  and  have 

Inmm  noihinx  abont  all  tfaow  twin:  tbcn 
•    -    M   Amy\nt    that  the   prc»ctil    "l""  -hiniH  wr  • 

Mr  C«aml  b»  louwla.^  .  «'".  '"  '.'"   ''^'   ''''<:'•   *•  •  ™««-f  of  (»j-l   a 

-I ,.                          ,     .,  .        ,.  "■'*     li'i;i-   i-r-i-xltoB  of  llir  Kitif  mi.lr  m 

rtfiunvatXHi*    •oBW  of  wklcfa  >)]]  |>,„.,.^    >..,,.„  Ut  r.o«n  1-it.K '1                     .1 

'  *•■•  of  ahKb  wiB  Aaappaar.  Iivl  coaUl  }ie  inoilr    unijcr   ll»e  prrwii.  '             lAv 


■  ^.  ..1  IMK1,  atidal 
Mr.  Wintmakrr'a 
'  Tnalca  fur  bla 
.tiimUBcn,  is 

I  sTatew  uf  p(Ht>|[r  Maaip*.  I 
•  foad  deal  nwre.  «i]I  call   to' 
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tioiis;  a  fnol  (^eniried  to  by  erCTj  (cnolugut 
or  (li:il  coitlmoul. 

SccoikUv.  Ihf  cjcperkncc  of  ctiiluilca  liui; 
thcfi:  laiighl  ilic  w'inc-iiiftkcrsof  each  region 
liow  In  in-flt  ilie  wines.  l)y  rule  of  Thumb,  so 
UK  tn  nialcv  a  fnir  article,  mitrd  In  tbtir  liKtr 
At  leAKt. 

Bat  DOW  tlinl  rnpiil  rnnitnnnicntton  in 
iijwinsJ  up  Ijflwccn  rcincjtc  <ti*irict»  nnil 
their  wiiiVH  iiTc  I'lj^iijuiinl  liv  the  gi'iicnil 
niiWic.  tin-  fmilK  »\'  llii-  loi-iil  t>miluL-l)t  nti' 
broUKlil  lo  liiflit  AutI  niiolo^ical  stalloiis  ak 
>tniggling  with  all  Ihcir  iiiij,'h I  to  overcome 
Ibeliiilk  of  \icious  olJ  linbits. 

An  yt'i  w  lidTC  in  C-altforiiin  nn  Kctilcii 
Rll«- of- thumb  tliAt  may  not  Ih-  rrudily  x'^ttcii 
rvl  of  niiionfC  n  protcrcwivc  popiiliilion.  hfi 
pntprr  imklriictioii  in  ihr  Jiriiirij>tft  nf  irinf- 
uHiking,  irkirh  A«'I  li'M  gwt/<l  fifri/ii'hrrr,  ii'i 
tMittler  hta-  the  mal'ritt  tnd  the  prarticr  miti 
vary. 

TIk-  f'tilitbrniA  Tine  IHwaxtt. 

Ill   Si:»  Uy»  1L  flKRCK. 
\V.  S.  Iwpatlnieiil  vt  AstIoiiHui*,  Wit*lilnBliici.| 

This  rvjiort  in  cnii-  thnt  we  oniiiiol  hope  to 
notice  ill  n  way  coiiiinciiKunite  with  iLi 
ineiitfi.  Il«  tii*riti>.  HS  a  ti-ctiutciil  proiliK-- 
tKin  of  II  viTv  exU'ii»ivv  kliul,  will,  in  u 
mca^uie  be  lns.l,  t>ceiiLiM-  irf  the  ruiiit  hope 
hclil  out  ugaiiiHl  t1i«  luva^-i  uf  vine  discuiie 
on  this  CoiLit. 

W«  c oil) nil- II ted,  n  olinrl  titnc  «,go,  on  llic 
Stnle  of  the  viiicjatiU  in  N'npa  Valley,  niii) 
nrenou-  astouished  tufitul  thnt  oauscs.  unlikv 
in  many  wiiyft,  but  eijiially  pntciu,  hnvc 
htcii  at  work  llintugtioiH  Cdlifornin.  anil  on 
the  pi-iiiii3Lib  of  l.owi-r  CjliWuia,  mid  that 
tllU  Co'iM.  »  likfly   lu   tuffi-T,  ar  I'ruiioi.-  lin!> 

done,  u  }{i]{ni:tiL'l(Ku  in  an  in<hii(tiy-iin  u-liiHi 
the  bighi-st  bo]M;i:  were  hnised, 

Mr.  Pierce  h«s  duiic  much  nilti  (h<-  te- 
M>uri:es  given  hitn.  nnd  not  content  with 
these,  Milled,  nt  hb  ohu  expense,  tile  colkc- 
lion  of  extenntve  duia  iu  southern  Europe, 
Ml  &»  tri  derive  (nrai  there,  il*  possible,  iotnc 
ItlClit  upon  the  Ktnesin  of  viTii:  di^ra-t^,  and 
rttn^diei  for  il»  pnrvcnlion,  but  the  furl  in 
that  the  subject  is  so  cxlciuivei  rcsctiiiig 


Into  temjii-Tuture.  9c>i],  M^asons.  uinl  ibc  otr 
Hciire  eheitiblry  uf  gniwlli,  thnt  there  at 
paucity  of  dntn  im  which  to  build  sueh  con* 
(.luKiQiis  i\s  arc  prcKnted.  Mr.  fierce  in  tiii 
conelusions  snys : 

■ '  The  review-  of  rlticnUurt  in  Mvkih-  ami 
the  peiiinsuln  of  l.owcrCalifornia.  L-onibiiicd 
with  that  of  alxwt  one  hundred  nud  ten 
years  of  vine  groniny  in  aotilheiii  Culifor. 
iiin,  ha*  eleiirly  «hnwii  ihiit  no  wide^prrad 
ilenlli  nF  vitien  MiniUr  to  (hat  occurring 
lince  IS'il  han  ever  hefore  licen  knonn  in 
.Vorth  .^iiierlcii,  nlthou^h  the  vine  now  tuoit 
iuscepliblc  to  tile  diseiue  hiu  been  jcroun  on 
the  i-"iilinj-nl  fiir  wmrv  tlnin  Ihrve  butidnrd 
mid  fifty  vi«r*.  The  cxceptionul  nature  of 
the  tnaludy  i^  thus  esiuhlished.  It  has  .ilso 
been  shown  that  if  eliiuatic  condilion<i  hate 
nny  ciisnnl  teUlioiis  t«  thv  d<-iilh  of  the 
viiie«,  llie^e  i-atiilitioUH  ore  both  rrcrnl  nnit 
exceptional.  Ilencc,  tbe  exnniinntiiin  nitr- 
rows  the  insHi-mn'l  period  to  litinve»ujinte4 
down  to  till-  exciiitionnl  ptitntimenn  of  « 
MnglediTHde," 

There  ift  in  lite  nature  of  the  pttibleni 
hope§  ui  pret-cntion.  not  certainly  in  prv 
rious  history,  1)ii[  by  nnnloKy  to  human 
puthoioxy,  inid  in  modes  peculiar  to  our 
time  and  the  resource)!  of  niuilerti  oeieticb 

I'rofcvor  Pierce  d<ies  not  UeNl  wilb  mae- 
die^,  Tbc*e  can  I*  rtisccnereil  only  empiri- 
Ciilly  l*rfoir  the  nature  of  the  disease  la 
made  ektir,  nnd  this  is  so  far  from  tlK  com 
ih.nt  the  anthor  is  obligiNl  to  remark  Hut: 

"  nie  facUi  piiiiil  to  the  pieseiit  exi&Jciiee 
of  the  ini'ltiuK  cause  of  the  disi-ase  as  either 
nn  extern  fll  parasite  or  as  internal  And 
cuni«lali<-e." 

Tbe  jinncipnl  jjiiod  thrtl  enii  r«inie  of  thi» 
«i  iithcr  nmiev  of  ihis  vahiable  report  is  to 
urge  Culifonito  vine  gitiiters  to  read  it  cart- 
fullv,  and  then  report  to  the  dc|>artaient,  «t 
WiMhitiKtnii,  any  obM-rved  plKnotnctui,  Mt 
herv  Irenled,  or  in  any  wny  varying  from  or 
addin}{  to  what  ik  given. 

The  Iiook  containn  n  huge  niimlter  of  ias 
platen,  and  wluil  is  ntiiqnc  as  «ctl  M  of' 
esipccia!  value,  a  olutrt  abuttiiii;  the  effeei  of 
tbndc  on  vints. 


** 


liNDUSTRY." 


MHH  ftlCHAAOS.  Co>ro«. 


iwFW  annTirtr  wt  tii« 
I  N  DU  ST  K  I A  L     riJ  B  M  S  III  NO     COM  PA  N  Y 

h*!t     l'K\JtCI*CO, 


Dill   I*?* 


MARL'H.   lM*;k 


Nil,  M 
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Tbr  HaTraiiao  ncvnlatioti  is  in  n  grent  nicaAiirc  n  rrsitU  of  the 
ipnirii)  liU!>ineB9.  In  1S7-^  a  treaty  vas,  mad*:  witli  tlic  Hanniiuui 
:netii  ailmitting  sogar  raineft  in  ihnt  dominiDii  fm  or  dul]^. 
.  ^-  Lli<-  prii-o  cbcwbcrv  were  nol  effected,  thi>t  ivns  tbc  ■toinc  as 
;fii>9  4  1»>'iT>ty  ot  twu  imitH  a  jwiintl  lo  Hnwaiiaii  plntilcrK, 
iHitiiiii^  t>>  niaviit  Jfi.OOU.iXH)  a  year,  hut  no  our  here  except  tliose 

'  iiUliimKin  Hawaii  K'1>i><^1  mticli  by  this  concession.     The 

ixitiuty  liy  ibe  lale  tarifl"  act  cut  alTtliU  icvtnuc,  and  the 

«alT  ir«v  •'    '    I  -vine  thi»  ndvnntaKe  is  by  annexatiim.  40  the 

prwnt  hi.>uiii>    til  n  like  amount.  puj<]  la  the  Uuitcd  Statrn.   will 

ari^l«    at*n  ta  Hiivrait.      T1t»  is  the   main  cauue  of  "  ^c^'nlntion." 

V.tit  AO.fKHi  Chtiie<ie  there,  nearly  nil  nf  the  lowtti  dUB, 

.[t:  tttcM-  "  within  the  lines"  is  niKithcr  fact  of  anncxR* 

Tb«e   is  aLM»  oiu'thcr  ileoi   of  40,000  '■coatracl   laborers," 

ii  are  very  much  in  ll>t  «ame  catt-gnry-  with  the  people 

^''    Uaailu'A  emiuiciinlion  prtKlamatioii.      Tbcrc  are 

.'.vtioiHK  ami  tlK  cuittitci^'iitliti);  a<lvniitn)i;i'S  aie  t>y  no 

ifaKrnt  or  ttnpartftnt.     Tlu-rc  are  miwr  nil  Ihc  privilc(;n» 

'  tbc  -^   nml  no  rxpvniv  of  ituardinK  Ibcm.     1 1  will  he  lint  to 

v«-  ■rii  a  »criou!>  ntwl  unpreciirtlcntcd  uiatler  35  uimexing 

'  people  uf  difiefvnl  nets  witli  only  3  per  cent,  of  AinericaiM 


Mr.  Z-  S-  Holbrook.  of  ChicaKo,  has  delivered  a  lecture  on  the 
Inbor  pra1)kfiis  rcccnUy,  which  the  /ron  Age  calls  the  "  iiiosl  forci- 
ble, logical  and  thoroughly  setisihle  cotitribiilions  on  ihis  suljject.'* 
nnd  t|ti(Mc&  as  fullows  ;  "  capital  is  dcnoiiiicecl  as  a  criminal  acquisi- 
tion ;  the  successful  merchaat  or  luniiuracluTcr  is  the  real  criminal  of 
today,"  with  more  of  the  like,  which  is  simply  answered  by  saying 
it  is  not  tnie,  anil  so  far  from  being  true  is  just  the  oppasilc  of  it  in 
res])ect  to  the  popular  estimation  iu  which  honest  wealth  is  held  in 
this  eouiitry.  Not  only  is  the  honest  rich  man  respected,  but  his 
{ailings  are  condoned  by  the  fact  of  his  wealth,  and  we  suspect  that 
Mr.  Holbrook  means  rich  *"  rascals"  when  he  speaks  of  rich  meu. 
Stcphfu  Ciranl  wns  a  rich  merchant,  the  richest  in  ihifi  countrj-  at 
one  lime,  but  no  one  ever  heard  hini  called  a  criminal,  Peter 
Cooper  was  a  rich  manufacturer  of  our  lime,  but  he  never  suffered 
obloquy,  and  we  think  Mr.  Tlolbrook  will  have  trouble  iu  finding 
ony  hlaraelesii  rich  man  in  this  countr>'  that  is  not  looked  up  lo  and 
rc^'cted  by  those  with  whom  he  coqich  in  contact.  No  one  can 
say  that  the  prejudice  against  wealth  lias  not  much  cause  in  the 
tnethnds  of  its  acquirements  at  Ihi.*;  day. 
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Mr.  Thomas  A.  Kdison  has  just  been  granted  a  patent.  Number ' 
490.953.  Jan.  Sl»t,  189S.  entitled  ■■  Art  of  Ccaerating;  lilectricity," 
that  will  cause  some  comment,  not  so  much  because  of  il?*iiiitnre 
and  objects,  but  fniai  the  fact  that  the  application  was  filed  Nov.  1st 
1883,  over  nine  years  ago.  The  first  claim  out  of  nine  reads  as 
follows  : 

"The  iniiHevcment  in  the  art  of  genentling  electndty,  connatiii};  in  c«us- 
Itt);  the-  dry  dccompoiitioti  of  «  cbcmica]  uumpouni)  in  a  TareGerf  nttiiosphcrc, 
and  111  the  prowiici-  of  a  pumtiti-t  rlrment,  which  i*  iittackeil  liy  soch  cotnpouttd 
unil  i«  <!lcclric»lly  cliai)::^']  I)ierc1>)' ;  nitd  u  ncjfativr  clciiiciil,  wliicU  >■  electric* 
ally  chiirKCil  hv  tlic  drv  clicniical  reaction,  subsLanUnlly  as  set  forth," 

The  holding  of  a  piitetit  for  nine  years  by  circumstances  which 
the  present  laws  pcnnit,  is  not  an  equitable  procccditlg;.     It  is  possi- ' 
ble,  perhaps,  in  some  cases  that  long  delay  is  necessary  by  reasoD  of 
interferences  imd  other  cuuacs,  but  uoi  for  uine  years. 


How  many  ever  stop  to  think  that  in  a  system  of  popular  or 
representative  government  the  vicious  expect  to  be  represented  as 
well  iis  the  honest.  U  the  Ijoodlcr,  the  smuggler,  gambler  and  the 
lowest  in  a  community  are  not  to  be  represented,  why  should  they 
vote?     These  are  inherent  faults  iu  tlie  system.     It  is  based  on  the 
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ippndtiaa  tbmt  a  majorit)'  of  those  voliiig  urc  fatHKsl  projilc  linviiiK 
onty  the  lood  of  commuRity  in  view,  but  Mipposing  this  in  uot  the 
cue.  liQW  can  skayoat  complnin  i}f  Km'tmnicnt  nnd  law^  mndr  iiitlic 
fatncBt  ttfUie  mnjurtly,  or  iu  nuy  cmh:,  tooperttte  iinpurli.-tlly.  Tlic 
nBchine  politicJuis  want  mm  to  represent  tbctn.  and  why  not } 
Why  indeed  itbonld  auy  nnmfTuu<i  part  of  cotnmuitity  not  li.-tvc  their 
•A»n  in  gawmmciit  uiitl  tlic  I'ormiitimi  of  lawn  in  proiM)rti(>n  to  tlieir 
va<i»l[  ttttDKth?  Auy  (actioii  that  roiumnnd«  a  majority  of  volca 
ha*  ■  rifhl  to  ujic  thai  potvcr  tn  ihrir  ndvatitngc  and  An  ro.  f>n  the 
■ate  turtlind  any  |{Teal  interest,  Httcli  as  the  raJtway.s  the  ircn,  coal, 
or  oil  iDirnMt  havt  similar  rights  and  a^titine  them. 

Tbe  Patent  Bnrcaa  of  the  I>cpaniucut  of  the  lutcrlur  is  not  n 
deawnatnitivv  part  of  the  gtn-rrnminit  There  U  no  connection  or 
imcroCRtnw  with  the  otitw  world  that  pcrmitii  any  popular  knowle<l8e 
<rf  the  ability  and  cjtialificatioTut  of  the  oflk«rs  in  the  I'iitcnt  Officv. 
Exoept  the  Connuifisioucr,  their  names  are  scarcely  known,  yet 
the*  are  called  upon  to  rxercii^r  inlriralv  cxecnliw,  and  even  judl- 
dal  fonctioiu.  that  affiict  iu  a  ti4>riuiLi  way  the  mduMriuI  iutcic?t»  of 
tihrfSMiBtry.  The  Patent  Ccntenntal.  held  in  \V.-ishingtun  in  ItiOI, 
psvitted.  atnuKt  for  the  fir<i  time,  a  contact  lieiween  the  public  and 
Ibe  oAterit  «(  thi^  impi»tUint  hnrean,  nnd  the  inception  of  these 
trmatfc*  u  due  to  Iiavin^  rvcei^-ed  a  printcti  copy  of  an  addn»H 
ttwnd  on  the  abmr  tunted  occaiiion  )>y  Col.  F.  A.  Seele^-.  the 
examiner  of  the  l'.  S.  Patent  Offict.  \Vc  produce  ill 
•aolhcr  place,  one  Mx-tlon  of  I  lib  nddrrss.  hetnj;  an  essa)-  on  the 
prap>  ■  ■    :  ■■,  from  an  intrnintional  «.tMidpoint.     The  hi«- 

•orir^    .  '.  \vt»  intemtiuK.   but  our  s]Mce  will  not  i>er- 

aiil  its  rcpcudtM-tiun  at  thi&  time. 


Or.  Joarph  Holt,  of  New  OleatiK.  which,  he  chiitns,  is  tlw  only 
a«n  fttardcd  city  iu  thia  coantT>',  haf'  written  a  n*orlc  on  "  Marntlne 
tliatUTinn"  that  will  ntalcc  tintely  rL-ailinK  fiii  this  )c«a«on,  niul  dj^ 
nonitniic  leading  tw,  in  mmc  tc^^pccls  Few  people  understand 
Ite  nature  of  the  conttovensy  at  Mew  Yo»k  o**er  llie  tpianimine 
■all*  "  It  was  jwlitics  mainly."   Dr.   Holt  !>.iys  in 

ipHL     ...  I  mtinr  teijulatiiiiiH.  '  tb.it  tm  the  lo\nrr  plane  of 

ifoiK  tbc  Slalca  bare  tried  to  retain  practical  control  bccattie  of 

patrao^ie  ttmiU'e*!.  and  Ihc   »>[)nitsnien    lic-csnsc   of  fres."     If 

rtSBlotioiu  are  left  to  Slates  thc>    may  as  n-oll  U>  left 

Atxml  all  the  exccutin  buaincspt  Ihal  is  tranjacted  with  any 
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exactness,  is  Federal,  and  by  ati3lo>ry  ax  well  as  comtnon  sense,  the 
quarantine  lan-s  should  be  national.  Tlierc  is  neitlicr  probability 
nor  lio|>e  r>r  (innrnnttiiiiig  the  country  tnidtrr  Stale  regulntions  and 
officers.  Tlierc  may  be  in  miiuc  ca.ws  a  cartrtul  and  efficient  ser\-ice, 
and  ill  oilier  cases  not.  It  is  a  problem  conceniing  the  country  as 
a  whole,  and  (Icmands  avtiou  in  the  present  Congress,  if  there  art 
uo  jreiieral  laws  lo  apply. 


We  have  had  occasion  twice  before,  to  call  attention  to  purcha;«es 
of  machiHcrj'  abroad  by  ihose  llirifty  patriots,  the  Carnegie  Com- 
pany, and  now  leani  from  an  linfjlidh  sourn:,  that  tliere  is  iK-iug 
madv  at  Bolton,  Hngland,  a  large  steam  engine,  to  be  sent  out  to 
Pittsburgh.  The  only  partionlars  given  .ire  that  the  fly  wheel 
of  the  trugiiK  weighs  W  tous,  uiid  the  presutnplion  is  ttial  the  engine 
is  to  drive  roll  trains.  The  same  writer  said,  "  not  long  ago,  Messrs. 
Galloway,  of  Manchester,  .sent  a  large  pair  of  engines  over  there" 
meaning,  as  we  undcr-stuiid  it,  to  the  Caniegie  works.  The  fact  is, 
that  Mr  Carnegie  like  many  othcra,  want  free  trade  for  what  they 
buy,  and  a  tariff  on  ivhat  tliey  sell,  hut  one  would  ihiitk  after  writ- 
ing '■  Triumphant  I>cmocracy,"  Mr  Carnegie  would  order  liis 
machinery  at  home,  no  matter  what  its  price.  If  there  are  faults  in 
American  machine  tools,  and  the  imported  ones  are  better,  why  is 
not  the  fact  set  forth?  It  would  Ix.-  of  much  value,  and  would  at 
once  call  out  sucec&d'ul  emulation  in  this  country. 


Mr.  R.  P.  Bland,  in  the  North  Ami-riean  Rn-itw  for  Febntar>', 
in  a  symposium  on  the  silver  problem,  gives  out  a  truth  that  has 
been  singularly  overlooked,  namely,  lliat  the  Bnisscla  monetary  con- 
ference was  a  niise  to  direct  people's  attention  from  the  matter  during 
the  Inst  presidential  campaign.  Mr.  Hland  snys  "  tlie  moving  cauw 
of  the  conference  on  the  part  of  our  Govertuuciit  was  to  defeat  or 
postpone  legislation  on  the  silver  t[ue»tion,  and  to  amuse  and  deceive 
the  people  pending  the  presidential  election."  This  i.<t  candid,  and 
as  anyone  who  can  remember  the  events  can  affirm.  Mr.  Itland 
makes  an  economic  problem  of  the  matter,  and  speaks  of  lixed 
salaries,  "  sliylocks, "  and  the  rest,  maUhig  mystery  where  no 
mystery  exists.  If  silver  becomes  cheaper  there  must  be  more  of  it 
put  into  the  dollar,  that  is  the  whole  story,  and  the  economic  ques- 
tion narrows  down  lo  the  interest  of  those  who  are  cither  producing 
or  own  silver.      The  dtsltiictioiis  betwi»n  a  "base"  metal,  and  a 


"010017  "   mHal  are  amiuiiiK,  or  nthrr  are  aicBningIr<<«.      Tbe 
ifi<»k  ftatijrcl  rvTiiiircn  very  careful  IiandliiiK  at  this  time. 


A  writtra  cousUtution  may  be  a  convenieace  for  la*v  makers  too 
I  li>  uttilrTbtaiid  tlitf  M.'upe  and  liniUaltons  uf  tiserul  siid  jiut 

K  '  ■•Q.  but  it  b  a\  tlic  -uiBic  time  a  cuit-tc  ui  ibc  aintanjit  In 
»'ij  '1  I  ivrv  >rv  br1<l.  Wr  ti>«  the  Icrm  "  coiitcnipt  "  in  Us  lc)(al 
ins.  tr.  j-iinjc  a  iliwt-gunl  of  Ittw&  and  indifTeTeiice  to  their  pro- 
it-  Ibc  nxcltiKinn  Art  of  laM  May,  under  which  Chinese 
LaN. :<.;-■  arr  to  be  irtiiulki),  is  an  exiuuplo.  Il  \va.<*  an  "itupubic"  act 
ta  tift.T^-v:r  to  fpasmcxiic  o|>initiii>;,  and  hit!^  nut  been  carried  out. 
It  »att  .1;,  iin:n>:  idea  lliat  Cnii^nrss  will  ciiuL-t  iit  all  solemtiily  a 
law  tliai  ■,:■>  i-.-i-  iTKanl-t.  Tbe  ri-A.MJH,  or  one  iwawin  for  tbi*,  uow 
iu  the  dcciMon  <»(  JuiIkc  N'cImmi  of  the  V.  S.  DiHthct  Court 
>t---  M,  that  prnoouncc*  stich  an  act  "  imcniislimticmal."  atid 
.  viiid.  The  Siiptvmc  C<«iM  will  iin>b/iMy  i-iiufirm  thin 
3.  and  then  we  »ill  stand  bclbrc  tbe  vorld  in  a  poedtioa  of 
live  Ktuimllty.  It  dmi't  mnttcr  much,  nbat  Ibc  final  niling  U. 
««  before  Kud,  tbe  law  bait  uut  ibii*  far  bcvti  ciifumrd.  Of 
it*  meritft  we  veulun  no  upinion,  but  tbe  "execution  "  in  had. 

:  ||flt  be Aj|00(l  titiir  fur  ibonc  wliu  laid  nwnv  ^>mi-  of  the  tin 
riliCyMr  to  brill);  il  oitt  foT  n^jtcjim-il,  ami  fritni  which 
to  farm  an  ofiinian  of  hotr  tbe  Nation  in  vrveA  by  thoi^c  enlntsted 
lexi*latiiii'  jiowr.  I'ndcr  ibe  last  tnriR'  aii.  ktmwn  as  tlic 
cKioley  Bill,  a  duty  uf  '2.3  per  cent,  a  puuud  was  levied  on  tin 
Init  Dot  Iu  t>e  collected  f<ir  eighteen  mnnths,  so  the  imporlers 
chkf  ivtvtnulcts  of  ibi^t  mcutue  cuuld  luakr  two  or  tbtve 
.  of  doUan  in  Kjircululion.  A  duty  of  4  cent*  a  pound  ott 
pore  tia  ia  to  be  a.«MW<l  after  July  of  thia  year,  giving  a  sccnod 
•pygtlmtity  km  ^iKmihtion,  The  exai!w  for  (ht«  tax  wa«  tlie 
igi/Aiptaent  of  tin  mines  in  lliis  cuuntr}-,  ubicli  \t-f>ii)d  lonj;  befon 
ha««  tfevelnped  themaelvcft  if  then  had  been  tin  iu  paying  quauti- 
IJCft.  Tbe  l^mcaaU  fiaxu.  with  it<i  )*luincfitl  biAtor>-,  i^  frr>«b  iu 
■i^aary  on  thU  Comk.  am)  now,  only  six  mvnthd  behind,  the  Ulack 
Iliir*  mioe*  are  cloaed  down,  for  (toml,  no  doubt.  Tbe  result  of  all 
tbu.  and  the  li^rtof  mure  than  all  the  mine^i  nud  tin-plate  factories 
we  worth,  t^  the  iutroducUoii  here  of  a  branch  of  the  indastry, 
BBsfeillnl,  unbcalthy  and  underpaid  work  done  by  foreigners,  and  of 
particular  ailvanta];i:.  except  to  manufacturers  of  sheet  iron. 
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I N  DUSXKIA  1-     XoTES. 


The  A'a/Vavy  .-i^e,  iii  a  recent  iwue,  tlcsaHbes  m  nietlKwl  of  i>re- 
venting  siiiukv  that  is  at  once  rational  and  clicflp.  It  is  in  siibsliiiice. 
building  an  npcn  or  checker  wall  of  fire  brick  Ixrlwtcii  the  bridge 
wall  and  lM:>iler :  behind  this,  a  second  bridge  wnll  having  a  perfoi^ 
alwl  top  the  same  as  the  first  wall,  providing  a  second  oombtistiou 
chamlKT.  The  functions  arc  to  bnfllc  or  break  up  the  flames  and 
gaM»)  of  combiuttioii,  and  expose  them  to  the  highly -hefllc«l  brick 
work  ;  first  o»  leaving  the  Rrate*,  and  again  in  the  second  combus- 
tion chamlx^r.  The  retardation  of  drattKht  thus  caused  permits  a 
free  inlet  of  air,  both  through  and  nbo\-e  the  grates,  nn<l  a  thorough 
adiuixtnrc  with  the  hot  gases  of  combustion.  The  whole  structure 
for  n  single  boiler  need  not  cost  more  than  ten  to  fifteen  dollars,  and 
is  well  worth  a  trial  in  common  furnaces,  to  an):  of  which  the 
mt-thod  is  apptiable.  Some  simple  device  of  the  kind  that  could  be 
specified  in  law  would  be  3  possible  advance  in  suioke  preventtou 
acts.  The  HaHu^y  /Igc  mentions  two  cases  in  large  works  where 
these  fnninces  n-ere  applied  with  success. 


On  the  18th  of  Januftr>'  last  some  experiments  were  made  at  Ports- 
mouth, Kn}cland,  b>-  firin^c  lOO-pound  projectiles  against  "  Harvey 
plates"  that  must  have  been  a  surprise.  The  gun  and  projectiles 
were  the  same  as  arc  employed  in  testing  annor  plates  10!~.  inches 
thick,  while  the  Harvey  plate  was  only  U  inches  thick.  In  the  first 
round  the  projectile  was  "pulverized"  without  penetrating  the  plate, 
The  nt:x\.  rouud.  with  4U  |K)nnds  of  powder,  cracked  the  plaits,  but 
broke  up  the  shot  without  penetration,  the  velocity  beiugin  thiscafte 
l,S13  feet  ]>er  second.  .-V  third  round,  with  48  pounds  of  powder,  at 
a  velocity  of  1.9<M)  feet  per  second,  the  projectile  perforated  the  plate 
but  went  to  fragments.  A  fourth  roimd  at  the  same  charge  and 
velocity  tiA  the  first  one  ^ave  a  like  ie.-^ull.  destroying  the  shot  with- 
out penetration.  Tins  is  a  remarkable  result,  becansc  the  resistance 
of  armor  is  commonly  computed  as  the  .'uiunre  of  the  thickness,  in 
this  case  as  3(3  is  to  110.25,  comparing  the  Harvey  plate  to  those  o( 
common  construction.  If  the  facts  here  given  arc  borne  out  in 
future  experiments,  the  admiralitj'  will  have  to  adopt  the  Han*ey 
method  of  preparing  armor. 


istiVsTRtAL  sores 


la  Soalh  St«Siird«]iit«,  Eti(;l>iiitl.  tliey  Iiaw  coitiUriirt«d  nn  elec- 
tric nilw«r  on  the  ovcrhewl  tioIlc>'  5y»1rni.  thnt  is  not  oiily  free 
frcNB  the  object lutui) lie  appenntice  of  tine»  here,  but  U  really  uraa- 
iwmfl.  "thtm  is  Iwt  one  row  of  poles  at  ibc  side  or  the  street,  two 
irc»  heiDg  c«rri«d  on  ■  jirojcctinjt  ann,  tlir  trolky  Maffs  or  l»ooiu» 
IDK  offittclewtw  U»  the  witw.  The  i>n]e-»  nrc  ol'iton  nx  «eel,  ami 
'bcfbiv  •wid,  nf  firnamvtiUil  iip|>eiiniiu-e.  Tlirrr  is  hut  Itttte 
c-ti(in  bt  the  rtreci  cmnparcd  lo  the  cloublp  pole  system.  This 
'-'"Tf-tioo  is  no  tboulK  a  IHtlc  more  exi>cn*i\-<:,  but  not  luflch,  aud 
r  ^  ill  any  C4:ie,  the  force  of  arguments  aK^iiisl  the  finit 
ui  rmutruclitiK  electric  lines,  no  long  an  tiK  jmhlic  arc  callrd 
to  pay  the  Mtne  farcA  aa  un  a  cable  or  olber  nilwnys.  SottK 
KW  of  tht<k  matter  of  jtoteti  i>i  nccr^iiirj'  lierc.  If  nothing  ebe. 
(RMBpatiM-i  tilioiitd  br  conipelleil  In  take  the  bark  off  up1iitK)i 
pcrilBpEi  paint  tbun. 

Tlie  eommon  fonnub  for  linding  the  tmi-tiw  \mi-omT  ui    «  loco- 
live,  i*  1 

n  whicb  7* Is  the  tractive  func».  /  the  bailer  preiuture.  tt  the  tltanictcr 
tW  pistnn,  t  lite  otriikc.  D  tbi-  ilimiKler  iif  the  driviii};  wheeU,  and 
^9C%  cnrfiicient  of  mean  prtwiurv.  usually  0.G5.  An  engineer,  writ- 
ns  to  the  ZeUumg  dti  yinrint  OfUtukfr  EurHbakm  i'truvtlttugen. 
jratentA  a  new  formiihi.  in  which  the  flexible  coclBcicnt  A*  is 
icwiervd  constaat  or  nearly  ito  for  nil  rancH,  that  iff.,  for  high  or  low 
«fced  and  wyinjc  admiibiau  of  »teum  or  prcMutr.  Thift  is  done 
W  dtvtdinic  ifac  rrsulta  obtuiiicti  by  the  f'trtiiula  nbove  by  the  «)uare 
rent  of  ibe  nomber  of  rcvolutioiu  per  second,  repreunted  by  jV.  aa 
Wtowa: 

T-JC    P-^^ 
/>!    .V 

la  Ibe  .\/etiumiad  Warid,  fnim  which  we  coiidetiae  the  above,  tbrre 
i»  ptxn  »  nmnbcr  ni  te»t  ruMT*,  <ilii»winy  ihut  the  re-iiiUs  of  the  last 
aamed  rutmula,  iiu  not  in  in^'  <  lo-  vary  more  than  Ihtee  (>er  cent. 
ftw  indtcttor  rcmltA. 

Tbc  freqafrni  fracinre  of  propeller  »hafU.  as  in  tlie  late  case  of  tfac 
CUf  t»f  Pikimg,  will  tic  leM  ««ri<m9  wluni  lnvo  wtewH  are  employed,  as 
it  mm  tieoomJnit  commnn.  hut  there  hs  rertninly  wide  room  for  some 
i^bcr  raardy.  The  wstnt  of  larKcr  ■khnftit.  and  the  flexnn;  of  balls, 
•hieti  are  wl  up  as  maws  of  fracture,   arc  not  sati^actnry      There 


must  be  some  other  cnuae.  And  we  iinagtiie  it  exists  in  the  irregu- 
lar turning  moiiieiit^  oil  Huch  sliafts,  t'>gt;tlicr  with  iheir  ^rtal  length 
and  c»n.sc<)uvnt  torsional  flcxun;.  It  is  true  the  same  coiiditiona 
exist  ill  all  enjiitie  .';h.ifls  tietween  the  cmnt  nnd  fly  wheel,  but  not 
beyond,  ami  this  (li&taiice  is  very  sJiort  in  comiwrison  willi  a  screw 
shaft,  indeed  the  diflcreiice  is  so  great  that  the  ninnlier  of  accidents 
nre  probably  in  proportion  to  the  exposed  length  of  the  shafts. 
Statistics  showing  what  relcvanc>'  these  aecidcnts  bear  to  the  Irregu- 
larity of  torisional  straiu.  will  uo  doubt  bcnr  out  the  assumpttoa 
above  made,  that  shafts  like  dcfleoling  springs,  break  after  a  certain 
amount  of  molecular  disturbance  in  ohcdicnce  to  some  law  nf  which 
wc  know  ver>"  little.  

The  Midvale  Steel  Company,  at  JJicctown  Pa,,  recently  cast  of 
steel,  for  the  V.  S.  Vt'at  Ueparlment,  what  is  called  a  "  chassis  "  for 
a  gun  carriage,  that  weighs  IS.MH)  pounds.  From  a  photograph  at 
band  the  contour  and  surfaces  of  the  casting  seein  as  perfect  as  a 
drj-  Himild  casting  of  iron,  bnl  the  most  reninrkahle  part  is  that 
iiolwithalandiiig  llieae  unmnal  dimensions  the  steel  was  of  wonder- 
ful quality,  sbowiii);  a  strength  of  OS.OOil  pounds,  elongation  31. (fO, 
with  an  elastic  limit  of  :(5.(H)Ci  pounds.  The  specifications  called  for 
a  tensile  strength  of  BG.OOO  poun<ls  and  elongation  20  per  ceiiL 
Supposing  the  casting  lo  Sc  a^  perfect  as  the  photograph  shows,  it 
should  modify  Chief  Engineer  Melville's  views  on  snch  castings. 
The  lorm  of  the  casting  may  \k  described  as  a  ribbed  plate,  or  to  be 
more  correct,  a  webhed  frame.  This  casting  could  no  doubt  have 
been  made  here,  and  in  justice  to  the  Pacific  Rolling  Mill  Company 
of  this  City,  Chief  Hngineer  Melville  sltoiild  have  recogiiixed  in  his 
report  the  successful  work  of  this  company  in  preparing  heavy  steel 
castings  for  the  war  vessels  built  at  the  L'nioii  Iron  Works. 


In  n  certain  machine  works  we  know  nf,  there  was  instituted  at 
the  beginning,  some  rules  of  an  nnique  character  that  turned  out 
well.  Pour  of  these  rules  were  as  fallows :  (I )  No  screws  to  be  used 
le-ts  than  Ay  in.  diameter;  (2)  No  deflecting  springs  of  any  kind : 
(3)  No  screws  with  slotted  heads;  (4)  No  oil  holes  to  be  drilled  in 
wheels  or  pulleys  mounted  on  Gxed  studs.  There  were  a  number 
more  of  these  rules  not  now  remembered,  but  we  do  remember  that 
after  some  years  of  experience  there  was  no  inconvenience  wliatc\"er 
from  cirrying  them  out.  They  were  applied  to  a  diversified  class 
of  machinery  of  medium  weight.     We  also  know  that  the  work 
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tBTDcd  ogl  wa&  ot  ibe  bed  The  idu  nf  such  nihrs  u  a  f^wd  ooe. 
It  way  not  alway*  be  pracliciiblf  to  escajx-  «xi>c(liciu«  not  sancti'«>c<l 
i*¥  ipnd  practkr.  but  to*«!  oat  for  a  systematic  avoid-Micc  of  nucb 
tluDg9  leuU  lu  refiirm  <ir  better  mcthoiU.  Wc  know  (tf  a  large 
baocy  in  CiotHmuti.  Ohio,  where  no  loose  pullcy&  arc  fXTrniittcd, 
is«te*d  of  ibcTW  A  Nccond  Khnft  tn  aiountc<l  in  line  And  the  ttclta 
ftbtllrd  to  ibat.  It  triu  e)t[vtiJiive,  bat  tbc  tm-ncis  clatmetl  that  it 
paid  tbcm  u>  BolUnv  ibis  method. 


l.ocAi,    Notes. 


Mr.  AnKtvtus  Knurtwrn.  of  thi-"  City,  a  rivil  enEinttf  nf  wide 
rttmce  iti  topi>)miphical  work,  especially  in  South  America,  n 
■o«  prt-parinK  a  teclinical  cjwfty  oit  "Triangular  Siitveys  from 
StaitleStatiaiu."  This  work  will  be  publi<)heil  won.  and  will  have 
■o  doubt  ■  oHuiilcnibli:  bearing  u{hi(i  the  subject  tif  ptcparini;  maps, 
joal  now  IMC  uf  intnvM  on  thiit  CtMiiit  or  in  tlliji  State.  In 
id^MTt  to  tht«  InllcT  swhiecl.  to  which  Mr  Kiiudsen  hiL«  niven  a. 
gotid  deal  of  attcntioa.  he  <iUKKe!<ts  that  tlie  piep^ratioo  of  map:i  of 
tbt  Stair  «hmild  be  undrrtakcti  jii«t  like  other  biL-iineoi  etitcrpriste 
Ik  «a  orputized  and  inounwirated  LMiupiny.  thiit  would  contract  to 
pKfnrr  maps  arrutdinK  to  Mime  stipulated  Muiidard  and  subjircl  l» 
tW  vamr  cMidilirMW  tbnl  apply  ki  ntlier  Iiiimiicah  TUt<>  «UKK^^t'^"' 
■  •  '.:  {a  a  wund  owe.  in  any  cane  where  the  "  con^iderntion  con- 

d..'.  can  be  made  Mibjeii  tu  sonic  pR-dvtcmiiiicd  ■vlandanl  of 
quality-  The  work  in  rxtentuvc  eiioU);h  In  call  fur  the  irsiMiTce!'  and 
tmagit*  at  a  corpnrale  i-otnpaiiy,  which  could  be  oritaniited  here 
gnoog  men  of  uoqimtloticd  character  imd  ability. 


The  eff-'icDcy  nf  rfei-alorn  in  bujldinj^ft.  or  in  other  words,  the 
npeiuc  of  opcratinf!  them,  it  an  exceedingly  difliailt  mailer  \a  arrive 
at.  became  of  the  im^ularity  cif  load^  raised  and  kneerctl.  The 
•nabcr  uf  trip*  f,  ea.«iw  lo  deal  with,  but  0*1  the  whole  there  is  tto 
to  be  »tinie  ■.landirds  of  efficiency  for  Ibis  class  of  inacliincf>" 
(bcrc  b  At  other  m'Ativc  iMmxr.  In  the  Pacific  Miitiint  Ilttildin)( 
•■I  tbc  c«T»er  «jf  Sacrameiitrt  and  Monl {joinery  Streets  in  this  City, 
rccmt  obaen-alionit  ahtiw  that  to  raise  »teara  in  the  morning 
oiake  SS3I  tun  lrip»  of  114  levl,  throuKhout  the  day  nf  W'.i 
there    wan    retjuirx^    730    poui»U    of  Cardiff  coal,   ta  KU 
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pounds  per  Irip,  or  at  $8.00  per  ton,  about  two  thirds  of  a  cent  each 
trip  for  fuel.  The  elevator  macliiner}-  in  this  building  is  of  the 
hydro-steam  type,  erected  by  Messrs.  Caliill  &  Hall  of  thi.s  City. 
and  ns  wc  arc  iufornicd  on  iiiqiiiry,  docs  not  eiiibraoe  some  recently 
added  iniprovemeiils  tliat  insure  a  still  gTealer  economy  of  power  or 
fuel.  Modern  elevators,  with  all  the  iinpn>veraeiits  of  late  years,  yet 
liJi-Tv  sonic  fcatmcs  of  economy  in  the  power  required,  but  olhen,visc 
Ihcy  seem  nearly  perftct. 

MeasfH.  Palmer  &  Key,  of  this  City-,  Uiiring  l&st  month,  bef;«i 
sending  their  gas  engines  to  the  Kaslern  Stales;  18  to  Chieaj^o,  'ii  to 
New  York.  Id  to  Omaha,  and  10  lo  Dallas.  Texas,  in  all  (i2 engines. 
This  is  a  vcrilahic  ca.sc  of  "carrying  coals  to  New  Castle."  and 
reflects  great  credit  iijioii  a  finn  that  can  produce  mncliinery  heie  at 
the  higher  ratt-fi  paid  for  castings,  supplies,  expense  and  labor.  We 
aie  not  acquainted  with  the  circumstances  that  permits  this  rcvenral 
of  trade,  and  niiint  accept  it  as  n  cnse  of  .■upinrc  coiii]K-til!i>n  in  .>.kill 
anil  eiiteq»ri*c.  The  Tnion  Gas  Kngjnc  Company  arc  in  allianc< 
with  the  Globe  Gas  Engine  Company,  of  Philadelphia,  Pa.,  where 
their  vttrion.H  lyp<.-»  will  be  ]jn>diiccd  at  BirtUlxno,  a  work.**  in  the 
.•itiburl>s  of  Philadelphia,  where  the  nianufactiirc  of  the  Clcrc  Ras 
engine  wa.s  founded  some  years  ago.  The  works  here  are  filled 
with  orders  for  a  long  time  lo  come.  Oilier  makers  are  alt  busy, 
and  it  is  a  satistaction  to  know  that  at  least  one  branch  of  our  looil 
niaiiufadures  is  fully  employed. 


The  report  of  engineers  Maii-Hon,  Grunslcy,  and  Piersoti.  lo  the 
Sacramento  Drainnge  and  Kcclaniatiou  Convention  lost  month,  indi 
catcs  the  extensive  nature  of  any  undertaking  to  conserve  the  lands 
of  the  lower  Sacramento  Valley.  The  eHtimaied  fund  required  for 
fi\-e  years  is  S8.000.UIHI  to  ^10.000.000.  and  Uic  land  reclaimed  at 
800,000  acres,  which  is  ten  to  twelve  dollars  an  acre.  If  the  State 
owned  the  land  and  could  be  recompensed  for  the  expenditure  by 
the  increment  uf  value,  a  system  of  cuiiMrrvation  and  reclamation 
might  be  expedient,  e\'e»  to  the  extent  indicated,  but  we  imagine 
that  ntider  the  circumstances  tio  such  a  vote  of  money  is  probable. 
The  late  Roods  Imve  added  something  to  dats  already  collected,  and 
there  is  full  wtirraut  for  arriving  at  facts  as  near  as  possible  by  a 
conmiission,  such  as  has  been  at  work.  There  is  also  much  need  of 
some  kind  of  public  control  over  levee  building  to  prevent  loss  and 
injury  that  must  result  from  Ihe  iiidepeiideul  melhoihi  now  pursued. 
It  is  a  great  probltni,  now  in  it^  opening  stage  only. 
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Tincc  yean  ajpi,  Mr.  Hu»  C.  Itchr,  of  this  CUy.  itrningc<l  a 
tDcuoMtivv  vritb  the  hi|;li  aiitl  low  prc»ure  cy1iiicler»  wt  Uticlcm  Bt 
mA  «Ue.  ihv  trxli>o%t  from  tlit:  hi>>li  pnsr^iiti.'  cyltiuler  cramius 
Ji«cnniEny,  «>  to  Call  It.  to  llic  lort'  ptcs-iurc  cyljiiclcrs  oil  ibc  oi>po- 
Tfac  MlranlagCJt  gatiietl  are  ubvlous  and  ■in|x>rtai)t ,  Kow 
tiu*  uiAtiigenictlt  app<«n  in  »  Russian  toouitiutire  illtutrated  in  a 
talc  number  o(  tbe  Amerkmu  Hnginrtr  and  A'ai/u'ay  Jiumai.  and 
1h»  bo  ttoutrt  rontribulH  n  gootl  dcnl  to  tlie  convenience  nnd  muccsm 
trf  tbr  «ii;tm;  <tv^icrit)ct}.  Mr.  Bclir's  \Am\*,  wcrr  fur  m\  uiImh  mil- 
wj)'  bcrr.  and  rrnlHxJ'L-d  fully  the  feature  alio\-c  n^imnl.  We  have 
«p|>tk<l  to  Iiim  lor  {larticqlnni  rr«pccting  the  ol>j«ct»  he  bad  ju  view 
ID  tbu  (l»i;n.  and  will,  if  sucb  iiifcinnation  is  run)islie<l,  puliliali 
the  ^txat  to  our  next  tMUe. 

Mr.  WatMNi,  of  the  Engituer,  Xew  York,  hiut  afrainst  us  ibc 
(imrjtc  of  nvf\Tt%  be  is  "ticarly"  always  clear  aud  candid.  The 
advTtli  ift  withdrawn.  Tltc  jnke  was  too  liutitlc.  Candor  li  ibe 
cUd  dHmctrrifitic  of  the  Engintrt  aui)  itM  editor,  a  tjtudity  ytt  wAtit- 
taf  in  tboK  lime*,  attd  «o  "  expeiKtit'c  '*  too,  that  its  diiipenKor  must 
he  rltd  in  an  armctrof  truth,  and  know  (he  ground  whereon  be  <tl.iRd». 
Mr.  WalKn's  joomal  is  extensively  tnken  ami  read  on  t]u.s  Coast, 
and  the  best  apology  w«  can  offer  for  the  oBitnw  abo\-e  nuted  trill  be 
lo  (date  a  dmunatatice  of  recent  oLx-iimnec  here,  when  otte  of  our 
•cU-knovrn  raKtaccra  waa  huuttng  o%-cr  our  files  fur  a  rcfeiciKV. 
Hr  naVi-l  "where  i*  Mr.  Walsona'ii  Eugimeer,  wy  will  get  iil  the 
'tratfa'  of  the  malter  tbrrv?"  Now,  what  wa«  meant  by  those 
.  admila  vf  sooie  explanation.  There  wa»  no  qucMJon  of  venC' 
ity.  bat  one  of  undersLiudinf; .  qualified  by  candor.  One  wbn  looks 
ity  or  more  Mrrials  each  month  will  cume  to  know  tbeit 
jcv  the  aatnc  *a  the  faces  of  fiicnds.      The  Engineer  on 

fiirtnij{blly  arrival  MtggrjO*  the  local  salntalion  — afaokc! 


Elkctricity. 


NOT  as. 


Ur.  Dniitt  Haljiin.  a  well-known  engineer  in  London,  prapows  a 
■owl  fh-m*  of  adaptini;  llic  motive  punxr  of  •outions  to  the  \vidc 
Hffiaticaa  of  uae  that  occur  in  cUclric  lighting.  Thi-^,  a«  all 
fcamr.  varica  in  a  wonderful  degree  aa  the  liKl*t*  vc  put  in  use  in 


us 
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the  evening.  A  diagram  tar  Deceinl>er.  in  Berlin.  ftliOww  a  mean  load 
line  of  about  2.i)l)0  for  7  Uour<i,  and  a  niaximtim  of  7,5u(J.  Uetween 
4  and  0  p.  m.  ihe  rise  in  rvsUtancc  or  load  was  nearly  2,000.  This 
mntter  is.  however,  tno  well  imdcrslood  to  require  ccminent.  Mr, 
ll:i]pin  propose*  to  employ  feeding  boilers,  worked  continuously,  at 
SOO  pounds  per  inch  pwssuie.  and  through  these  circulate  water  to 
I»e  heated  np  to  -IIMI  ilegree*  niid  Ntored  in  tanks  or  reeeivcrs.  frotu 
which  steam  can  be  drawn  to  work  the  engines  at  115  to  13U 
pounds  per  inch,  and  at  a  temperature  of  347  degrees.  Tliis  is  a 
verj'  novel  proi>ositioii,  and  ivMwihly  one  o!  much  importance  :  to  be 
decided,  however,  by  bulancinj*  the  loss.es  of  irregular  steam  geiier- 
ntioii  against  the  expense  of  maintaining  receivers,  and  their  tosses. 
Tile  problem  is  one  that  can  Ik?  dealt  with  in  a  tolerably  accurate 
manner  by  (.ijmputatiou,  and  will,  no  doubt,  l}e  taken  up  at  once  for 
discusMon  by  engineers,       

Tile  Meehanieal  World,  speaking  of  the  medico-electric  appli- 
ances, belts  and  s<j  on,  that  are  adverliae<l,  says ;  "  As  n  matter  of 
fact  the  wi-called  electropathic  belts  and  similar  goods  are  realty  not 
electrical.  They  can  only  give  an  infinitesimal  current,  whicli  does 
not  leach  tl»c  body,  and  even  tl  it  did  is  so  exctt^dingly  slight  as  to 
be  of  no  utility.  It  seems  of  no  avail  that  medical  men  have  nothing 
to  do  with  such  apphttuccs.  or  that  the  deception  ib  cxposetl." 
People  like  to  lie  deluded,  or  at  least  like  to  deal  with  the  mysteri- 
ous. We  may  reach  what  plane  we  please  in  sdenlific  research, 
fitill  there  is  Icll  a  strong  trace  of  the  original  aavaigt  in  us  that 
must  find  vent  in  small  snjH-rstilioiis  and  respect  for  the  marvelous. 
Hence  the  medical  profession  know  the  futility  of  trying  to  protect 
people  from  deluMons.     It  i.s  nearly  all  wastc<l  effort. 

fjovcrnor  Flower,  of  New  York,  in  a  late  message  of  his.  called 
attention  to  llie  use  of  electric  motors  for  propelling  canal  bonts  by 
means  of  a  conductor  .Mrung  along  the  route,  as  in  the  case  of  ci^ 
railways.  The  idea  is  not  new  and  is  questionable.  Some  of  the 
circumstances  may  favor  it.  but  a  good  many  impc(lin)ent»  lie  in  the 
way.  Trolley  contncl  would  be  very  difficult  to  niaintatn,  and  the 
difTerencc  of  speed  between  different  boats  another  obstacle.  This 
latter  seems  an  insuperable  difficulty  in  the  case,  because  it 
will  be  impossible  to  move  boat.**  at  a  prescribed  speed,  loaded  and 
unloaded.  It  is  si};niflcaiit  loo  that  in  countries  where  there  is  much 
more  canal  traffic  tban   iu  this  one,  in  France  for  example,  no  apph- 
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of  the  riectrical  cystnn  has  bcm  made  to  canal  propulsion. 
AoDlbrT  crihcumi  to  Iv  aflctrd  i»  that  tlic  Gtn-crnor  of  a  Stale,  wUu 
i»  Dut  an  f-nijini'in'.  L^iinol  tlti  mitrt-  tlinn  deal  witli  iXTtnin  c-conomlc 
aavutoptkuw  that  lie  vrn*  wiile  of  the  priictical  fiiii!t  in  such  a  caae 
Mthis. 

An  Important  <lcci»ion  wam  recently  rcnilered  iit  HuRlaud,  iuvolv- 
1«C  <^  patent  »r  Mr.  Joliti  Hoplcinaon  on  what  ix  cmlled  the  three 
■irr  tyvtem  of  transtnhaion.  jtitl^mrnl  was  renderetl  n^uiiiU  ibe 
St  Jameaand  f*aO  Hal)  Hlcctric  Light  Coiiipany.  aa  int'nncvrs.  but 
with  tbe[tf»vuiuti  that  the  injunetiiiii  tie  "sospeTidedforBix  moiilhv" 
a  Uuft  last  oaiuiKl  point  we  wish  to  i.-all  altcntimi  to.  In  nearly 
a  ddrrml  huunctton  i.**  rxpciliciu.  U  i>cnititA  an  ndjttsl- 
umt  by  oKfeement,  uid  ({it-e*  the  contntiints  lime  lo  "  cool  off."  no 
w  wpeuk.  People  •elddin  infrincv  a  patent  openly,  unless  Ibey 
briinx  it  lo  be  inralJd.  or  th^it  ••tm-evifnl  defense  can  Iw  iniide.  so 
llxre  E»  not.  a*  in  the  cvmraoti  in&aetion  of  law,  a  crtrainnl  intent  to 
one. 

A  patent  ha*  been  Rrantnl  in  Cennuny  ftir  an  tmpmvrtnenl  tn 
It  or  Blow  lamp  niannfaclurt.  thai  will,  if  sutrixsd'ul, 
ntlncK  in  a  cotuidcrable  mi-n-snie  tbt-  cxjicrise  of  plntiimni  wire,  now 
■Bed  for  a>niluctor>.  tccuitw  of  it  bctiii;  the  only  metal  liavinu  the 
cueflicifDt  ftT  rxpflUMOU  a*  the  kIjlsh  iu  which  the  vviic  i» 
bIii  Urcati'*.-  of  a  hiRh  rcitiMniii.*e  In  heat.  The  new 
iticn  i*  that  of  an  alloy  so  cnin|x>un<le«l  a>i  lo  liat-e  the  m]nire<] 
le  of  expan-Mno.  A  tube  »('  plalintiiti  is  fitted  with  other  nictal», 
TTtw  or  nK-kel  anJ  antimony,  ami  the  whole  fii^eJ  by  an  eleclm-  ciM- 
mtL  which  uelil«  all  tuf[etber.  Tht^  lube  ur  bar  Itt  then  ilrawn  into 
mm  by  tlK  amimon  procruct.  The  nurfacc  is  platinuiu  ami  the 
nnc  a<«  licforr  ntalrd.  uf  elieap  metal.  Tlic  inin  or  nirlccl  N  cou- 
hiard  with  antimony  nntil  the  coefficient  of  expanftion  is  Ihe  s.itnc  as 
Hal  itf  icIaM  or  platinum.  The  »urua-  u(  plattiniin  n'^i.stii  the  high 
taapcratare  incident  lo  fosin^  tlte  glass.  The  invention  in  1>asc(1  on 
dke  aaMnapCkw  that  the  vxpanaioa  of  Blln>»  hy  hcni  i--i  as  the  ntean 
ol  tbc  carflbdcnta  of  ex(uU9iaa  of  Ihe  nictiUs  uf  uliicb  the  ulloy  U 


Tlie  above  en^riivinff,  reproduced  fraiu  JudutfrUs,  London, 
shows  an  example  of  a  direct  steam  dynamo,  the  engine  being  one 
of  the  Chitiidlcr  single-acting  type,  aud  tlie  gcucrati^r  one  of 
CronipUm's.  I,oiii!oii. 

Tlie  CliaiKlIer  .siiigle-acliti};  engine  was  one  of  l1ie  earliest,'  fol- 
lowing close  after  that  of  Herman  Westingbouse  at  Pittsburg,  and 
the  Willnii  en)j;itie  at  I^oiidon.  It  hns  been  a  gaud  deal  cbansed. 
the  vah-e  details  wboUy,  but  the  main  feature  of  extreme  high  rota- 
tive Apced  rcmaui5,  or  \ias  been  increased.  In  the  present  case  the 
initial  cylinden*  »re  S  iiK-lien  dinmeter,  the  low  pressure  II  iuehes, 
and  the  speed  423  revolutions  pt-r  minute. 

The  dynuino  i»  110  volts,  40  amperes,  at  the  speed  above  named. 
The  design,  as  a  whole,  is  uncouth,  and  cimld,  ns  n-e  think,  without 
loss  be  converted  to  a  more  symmetrinil  form,  c>!pccia1ly  the  engine 


•ndKtfn  &Bnie». 
ool  v(  boardB. 

Il  i»  tmt  anuMial  in  macfainc  funics  lo  see  the  caq>ciitrr  form  of 
^■>^<V*'  |[ci**i>l'y  desiinied  l>y  patti'tn  makers  or  »l]icnt  ncriutomed 
towDodwork.  Tbc  idea  of  6ber  in  '*oac  direction,"  whtcli  charac- 
terucs  all  farms  of  wotxlwoflc,  has  uo  application  (o  metals,  bnt, 
ttor  type  ts  cmrricd  over  iiUKOsibly  sometimes. 
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Tbr  •bare*  of  the  Oiitarid  Mmr.  iti  I'Lth,  fell  fintii  $H\  u>  $14 
xht  divideiMU  cnun)  in  XovcrmlKr.  The  prndiict  of  ihu  mines 
bdaK  cuamtnol  in  tnakini;  a  tlminiii];  tunnel  five  tniIcK  long,  nliicli 
■I  ^O  a  fuol  Mnulil  ciMt  a  ijuartcr  of  a  million  or  so,  one  CAlcUi 
•f  ibe  amount  llx-  mine  ha-i  paid  in  iliviilends.  Tlvrrc  is  alM  iu 
picparBtinu.  plana  for  a  Ufkv  IcocliiuK  plant  thni  will  add  a  good 
4tml  to  (tic  imtliiy  ftw  the  ctiiiiing  j-enr.  Therr  11  |>Iciity  n{  ure  in 
Ifcr  ain«-.  if  rrt>i'il*i  an*  tmc,  nnd  it  i%  bard  to  ncniunt  for  thir  sliarvs 
£inm£  '^fl*  in  ^-alne  %f  above  staled.  The  fall  tn  silver  has  winc- 
1bini[  to  dii  with  it  nu  doulu.  but  tlic  cost  of  producing  nt  the 
Ootono  Mine  hu  lietn  «irh  thai  the  price  of  siKYr  lUonc.  while  il 
angbl  fUmintsli  tlivideods.  would  not  Muk  »hnrr»  fmm  $40  to  $10, 


Reptirt*  fnicn  Virginia  Inst  month  uy  that  only  70  sunipa  are 
raontne  on  the  whole  of  the  t*oni«iiicfc  I^e,  ami  that  n"t  more 
tkan  ItO  mii>eT*>arv  M  uiirk  iu  the  dtstiicL  Tht^isreprtiictitaliveof 
ibr  Stilr.  iK-rbflp*  tiol  in  proportion,  but  in  ifrneral,  and  i)t  nioAt 
BBfbnuuBle  fitf  Nevaila.  7^^  Jimi;iKrfriiif;  anj  Minmg  Jcmrttai,  for 
Pill.  II,  IihHx  up  the  divtdciHln  IVir  *iO  of  the  jiriiiripal  {KtyJnK  niinen 
is  varioaa  partji  of  the  couatr>*  ai  $l,0ir>.9Mi.  un  inHnniiScam  sum 
wtea  cunpaml  with  what  a  ftintcle  (li;<trtct  hns  turned  out  in  times 
p^K.  Tlie  Rennedy  niiue  in  Amador  County  bt  among  tlioae  work- 
ia(  at  a  food  profil.  having  returned  $6S.U0<>  during  the  last  tooalb 
of  IMS)  tike  lanrcjit  aiuounl  oa  record  fbr  that  property.  A  Iniice 
anottst  of  tuintni;  maehiner}'  han  recimtly  hem  ^ip|>cd  tn  Ivaraador 
fe«s  thia  City,  to  the  nnlct  of  oMrseii  in  New  Yurk. 
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BRIOOMANS  ORB    SAUPUHO'    MAXIBINSI. 

MAMCn  ft  CBALMKIU,   CUSCAOO. 

We  harv  ncciveJ  from  M«»«r».  Frn^cr  &  Cbalmen.  Chicago,  ■ 
eopy  vl  their  dcKriplive  circular,  or  rather  aii  cs»ay.  nu  ore  AonipluiK 
BachiDcry.  also  tbc  drBtvlng  opposite  iiiiO  ihc  folluwiiig  special  «k- 
arripthx  raatlcT  relating  Uwrrvto. 

"Tbc  tiK  (>]»[>>)silt  *Iii)wH  ii  new  nittnniiittc  nr^-wiiiplitig 

Btaduoc,  1  -  i  by  H.  I.,  tliidgatan,  made  ami  hold  l>y  Mc-s-sra. 
Fntser  &  ClialmerK  of  Chii'ngo.  One  of  tticse  machines  has  been 
rr*^>.  »....fit»bly  employed  at  llic  work*  of  llif  Chicago  Copper  Rvfin- 
ir.  my,,  Kluc  Ulfliul,  Hliiiois.  for  ihc  jiasl  two  year*. 

i  III  uiattc  aud  ore  arc  unloaded  by  band  from  an  ore  car  on  m 
knm  level,  which  cuus  by  triunway  over  platform  .scales,  and  thence 
by  pUtfonn  rievalnr  to  the  cntslier  ilnnr,  where  it  is  dumped,  and 
ibcctiotcnt*  are  sltovcllcd  into  a  crusher  of  large  capacity.  The 
craater  diacharxes  directly  into  the  large  .sampling  machine,  of 
which  WK  fthow  an  illnMratiim.  In  passjntj  tlirough  thi»  niuchine 
the  UII  of  the  ore  iit  partially  intercepted  by  three  revolving  a)>]>or- 
ttaaau  The  uppermost  of  them  separates  two  parts  of  from  one 
half  In  atic  eighth  of  the  whole  lot,  according  ii«  it  is  adjusted. 
Thar  part*  ore  «ii.'ccui\'ely  quartered  by  each  of  the  lower  appor- 
tiuucra,  a  diviMun  cleverly  accomplished  at  a  desirable  low  speed, 
by  ciTing  each  of  the  lower  onc^  three  ttiiics  the  revohiti<>i»  i^f  the 
aacabotv  it,  andcausinx  Ihc  middle  npiKirtioner  to  rcvoUx-  in  i1m> 
WliiM  dinrctiofi,  which  ia  equivalent  to  quardrupling  the  rex'O- 
InTtmif  of  t^ch  hurceMti^t:  sp|»rtioDcr. 

The  bulk  of  the  material  a.«  "  discard"  in  then  auloniaticaily 
ncctrctl  iaiu  an  elevator,  liTtcd,  pa«aeil  through  (rushing  nillera  nud 
•erceiu,  and  fiiuUv  delivered  to  bins,  ready  for  toasting,  while 
dnpUcatc  Mmplc«  ate  delix-ervd  from  the  <>amplinK  machines  for 
aBHtyiOff.  This  whole  work,  from  the  railroad  car  to  tlic  bins,  cn^ta 
only  34  centi  a  too,  aud  that  ut  a  liberal  rate  of  wages,  and  includ- 
iim  Um  9cr\'tccf  of  a  foreman  aud  weigher,  the  cu«t  uf  the  Mimpliug 
piopa  H  Icsa  than  3  criit«  a  ton 

Tiir  ^mpttng  begin.i  .Niinulctmimsly  with  the  unloading  of  the 
c.  '.«  fioifcbetl.  Ihc  madtinc  denned  (occup)'ing  about  fifteen 

IK ._..  s^nd  tlie  Mtmple^  delivcicil  to  the  lusayer  within  half  ou 

boor  after  the  completion  of  the  tmloa<ling.  Forty  tboosand  pounds 
p^.,  ..  .-  (^  tnalenal  crushed  to  about  y^ "  to  I"  size,  is  fuuuu  lo  he 
«  '.'  capacity  of  the  mncliinc. 

"ilic  -^lace  rrqnired  for  vimpliiig  at  Ihcse  worfcs  is  only  ten  I>y 
tw<i:nty  leet,  and  nt  the  tvoilf.i  of  the  Via  Afclulurgi^  Mf.xifaMa, 
(Sao  Lui»  roIo«i.  Mexico.)  the  iim:  of  one  uf  tllCK  very  compact 
and  eBvctivc  umpling  plaiit.t  enablei)  the  managemcBt  to  omit  a 
flO  ■    100  foot  building  froio  tbcir  plaiM. 


The  sampling  is  found  to  be  accurate.  wh«n  tested  by  the  most 
careful  liainl  .samptiug.  aiid  with  tht-  check  of  duplication,  and 
this  with  the  freedom  from  the  possibHty  of  hand  tanipcriiig,  leaves 
littlt;  to  l»e  desiied.  Kvun  if  the  feeding  is  irregular,  the  samples 
are  so  made  up  that  vcrj-  trustworthy  retiiilts  of  Ihe  iivtrajje 
character  of  the  ore  arc  secured.  The  portions  of  the  matt-rial 
which  ;iie  fiii;illy  delivered  ;is  fiiii^hetl  .•tfjmpl«-*  must  have  passed 
through  the  tiiachiiie  withuut  huviti^  bet:a  treated  by  it  lu  any 
appreciiihle  L-xtetH.  thus  iiinktiig  it  impo&sihle  for  any  se^ret^ation 
of  coarse  Miid  line  to  occur  ;  the  material  in  the  sample  buckets 
is  necessarily  of  the  same  cxinslitutioa  as  when  it  left  the  feed  sjiont. 
The  machine  samples  cither  fast  or  slow  and  treats  equally  %-eIl  all 
the  different  materials,  from  flue  dust  to  granulated  copper  carry- 
ing l.(HK)  oiniceii  of  silver  lo  the  ton. 

Followinj;  is  a  eharacierislie  test.  In  the  table,  j4  nnd  /J  are 
the  results  of  assays  of  machine  samples  of  a  load  of  copper  matte, 
(wL-ishl  47,791  puiind.s,  car  Ko.  J>1!G)  samples  weighing  from  600 
to  664  iNiiuids.  t,'  is  Iheir  average.  £"  and  /'  are  Ihc  icsultii  of 
duplicate  hand  samples  carefully  cut  out  from  the  "  discard  "  of  the 
niachiuc,  the  samples  bciiiR  originally  4.800  pounds  each,  and  cut 
down  in  2',.  hours  by  two  men  lo  approximate  sixteenths,  weighing 
from  S'29  to  3'}'£  pounds.     G  is  their  average. 

U*.  Ail    O).  Az-       I'-  III.  III.  An.    Ui.  Ac       1'.  Cu. 

J....0.25..,.Bff.«,    ..«2.4  i;...,0^i  . . .  IW.7  . .  .814 

j»...,a2s...,(i«.n....o2ji  /■.... 0.25  ...eao....M.4 

C..fi.25.... «».;.,   .«2^>  G... 0.25.... W.8.... 82.4 

The  viihie  coiitctits  of  thi»  and  one  otlter  car  {Ho.  A885)  wbicb 
sampled  togellier  by  the  .<!iipper  arc  shown  in  //.  By  inachlite 
sampling;  the  value  coiiteuU>  were  fuutid  to  be  as  in  A*. 

CM.  All.    Ot.  .^e-     I.li>-(ia.  Oi.Au.     Oi.  Air.     (.la.  Co. 

W.^,0.43»..:tSSiii.4«    -Wft'iS  «"...II.7»»,  .32*5.31    ,&S876 

The  hcst  rexultM  for  vcrj'  rich  ores  may  be  obtained  by  so 
adju.stiug  the  upper  apporlimier  as  lo  lake  ont  InrRer  first  sample?:  if 
desired,  dividing  the  whole  lot  into  two  parts  by  the  first  apporlioner 
and  pa-SHinj;  the  larRc  samples  from  the  first  machine  ihrou^h  a 
second  machine.  For  such  secondan,-  sampling  a  smaller  rnuchiiie 
is  e<pi-ciaUy  designed,  not  iiroduciii^  du|dieates.  nnd  this  shonld  be 
a  part  of  the  regidar  sampling  system  for  rich  ores. 

There  is  thus  a  great  converience  of  close  results  readily  obtain- 
able, and  checked  by  a  system  of  double  sampling  wliieb  may  be 
compared  with  double  entry  book  keeping.  Also  the  very  great 
saving  in  labor  and  building  space,  which  makes  tlie  use  of  theice 
machines  a  valuable  economy  where  chinisicr  and  less  reliable  appa- 
ratus are  comparatively  c.'cti'avacant  at  any.  or  even  at  no  fir>t  co.st. 
Thcw;  machines  have  been  offered  for  sale  only  a  few  months,  but 
quite  a  number  are  now  in  use  in  various  parts  of  the  world,  and 
others  arc  being  made.  .\  \*ery  complete  exhibit  is  Iwing  prepared 
for  tile  World's  Columbian  Exposition  at  Chicago." 
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FOBBIQN    TRADB. 

AmntiK  «  iTge  part  of  ntir  peojile  lliere  ta  a  general  conclusioD 
that  the  Ule  election  will  cause  »  check  of  industrial  invr^tmetil, 
and  omiBg  tbcsc  who  lliirik  most,  llicre  in  alw  un  o]»iuion  that  such 
»  check  i»vxpc<)icDt  atul  (U">irablc. 

Utwlcr  Mi  artificial  stltniiUttoi),  people  have  rushed  tuto  new 
mannfiictuitti  oiid  extended  old  ones,  until  the  competittou  in  the 
Ikndc  fiuulut,  ha»  in  wimf  ca>Ks,  dKi>r<r*:*«<l  the  priors  of  pTinliicts 
IkIow  Ihetr  cost,  aiid  has  led  to  the  fbruiatiou  of  trusts  and  cooiIm- 
BstioBt  that  an."  tioT  (Htly  titiiNijuiIar.  hut  unjust.  In  nmny  nuses 
prises  have  bnti  uplicld  a\  hunic  lUid  reduced  {[rvutly  upun  »uch 
tkiiqt*  a*  could  he  .vild  abroad ,  n  kind  of  dtscriminatiou  as  rvpug- 
Bani  u  it  i>.  unpstrioiic. 

The  value  of  DunoCiictunnK  rtocks  hns  been  ttcpTr;«ed  to  sudi  au 
extent  that  for  a  year  paawd  ll  has  been  dtflictilt  in  the  great  nione)' 
CBOcrs  Id  raise  capital  nt  reasonable  ratcK  to  1>c  put  into  manufadur- 
iac  calKTiNliKa  of  any  kind.  Thi«  hxs  Imii  rh|>tr(.'ially  true  of  Ncw 
Vorfc.  hot  ba^  been  general  and  rxtcnwlvc.  The  (act  ift  wc  have  been 
far  MRne  tine  past,  rapidly  nearing  n  (mlminiilinjt  iwint  in  Uitft  erase 
to  mjinnfaictarc,  and  the  prcjKnl  hall  will  do  no  liarm.  Tbcrc  ate 
tlwae  of  coane  who  see  prosperit)-  in  e^-CT^thing  new  that  is  pro- 
posed, no  maltet  if  it  suixedl  or  hot.  but  anyone  who  has  observed 
Ifeecflcct  of  failMrc^  mu.<>l  udmil  tltnl  it  is  much  lietlcr  to  du  willnHit 
tea  mnnufacturinj;   cHtablishmcntit,  tlian  to  have  one  fouudcti  and 

m. 

It  b  pcrhapa  aftkin^  too  much  of  onr  frietuU  of  the  dear  school 
lo  admit  at  the  present  time  thni  sla^nntion  of  business  and  the 
OHipelttMtn  in  the  hume  niuikel}!  i.i  liecauM:  of  a  want  of  other 
■aikrts.  bnt  this  is  ceftjinly  inic.  Our  trade  has  iK-en  choked  nod 
ktadcred  b)-  an  infl.ited  cost  of  raw  material,  and  a  spirit  of  conteo- 
tkn  that  hakkhimu  ibtelf  in  relnhation  nnd  n-«.-ipT<>cit>-.  a  kind  of 
provincial  polio*  ivit  IxtxmiinK  in  a  kk2\  nation  of  .•axty-fivc  mil- 
bona  of  people.  Tbcrc  bos  btcii  and  always  will  be  in  all 
eooatriea,  a  xood  many  people  who  an-  tnca)>nble  of  uadcrstanding 
tlK  eArd  of  n  wide  and  dtiTT!iificd  moikct,  and  who  can  vee  nothing 
beyond  ibcir  imtncdiate  cnvironincDt;  to  whom  a  market  not  Mrcurcd 
fr«n  competition  by  Knne  kind  ufmonniKily  nnd  force,  is  no  market 
at  all.  and  to  whon  sposnodic  and  icpcculutive  ImaDCM  i«  preferable 
la  atability  wtlb  low  and  contfani  profits,  such  as  would  rrsuU  from 


an   exteiidcd    foreign    market,    permitting  aii  output   y«ar  b>'  year  i 
of  nearly  the  saiiienniouiit. 

Such  views  of  business  are  Kfovriiix  less  common,  and  people  arc 
1ie}i:i tilling  \o  realize  that  spusmodic  business  is  not  desiralile  :  that 
every  '"boom"  brings  a  correspoiirtiiig  depression,  mid  that  indi- 
vidual prOTpcrit>'  depends  upon  Kciicral  prosperity.  So  interwoven 
and  cotinecled  are  the  wheels  of  iJidiistrj-,  that  the  whole  iiiusl  move 
together,  and  this  raunot  be  the  case  when  the  people  of  a  country 
arc  contending  for  a  home  niarltet,  one  man  gaining  what  nnotlicr 
man  loHfs.  breedini;  distrust,  deceit,  niid  .schemes  that  iirmy  one  pnrt 
of  community  against  another. 

The  bcnclicicnt  influences  of  a  foreign  market  and  its  effect  upon 
industrial  afliiirs  can  only  be  iiuderstood  by  some  experience  i« 
thi-i  kind  of  trading,  or  in  obser\-ing  such  trade  when  it  is  extensive 
enough  to  modify  the  indtistrial  affairs  of  a  couiUt^'.  Instead  of 
schemes  to  cmtwit  atid  press  down  one's  own  counirymcn,  il  Iiejjets  aj 
coiuinunity  of  interest,  creates  friendship  and  relations  that  cannc 
exist  when  the  home  market  i.s  contended  for  like  hiingiy  dog& 
fighting  for  a  lK>i:ie. 

The  greater  share  of  American  products  have  preference  in  the 
neutral  market.<tof  tlie  world  if  offered  under  the  same  circumstances 
as  like  good.-*  iire  from  otlier  coumries.  By  circumstances  we  mean 
prices,  carrjiiig  facilities,  banking  arraugemciils.  credits,  and  above 
all,  what  may  be  called  adaptation  to  the  wanlstand  tastes  of  foreign 
coitsumcrs. 

Our  manufacturers  and  merchants  have  been  ao  long  dealing 
almost  exclusively  in  the  home  market  that  tliey  have  not  learued  a 
great  deal  it  is  uecessary  to  Luuw  in  foicigu  trading.  It  requires  a 
good  deal  of  philosophy  on  the  part  of  anyone  to  avoid  that  bt:set- 
ling  siti  of  people  niea.suring  and  jndging  everything  by  local  stand- 
ards and  customs. 

.AImi>st  everyone  on  a  first  visit  to  other  countries  begins  by 
asstimiug.  mciitnlly  nt  leasl,  that  whatever  differs  from  what  they 
are  ncciustomtd  to  is  wrong  in  the  same  degree.  After  a  time,  how- 
ever, this  habit  wears  off,  and  a  better  standard  is  .set  up,  or  rather 
standards  are  abandoned  for  a  state  of  doubt,  and  finally  an  impar- 
tial or,  as  wc  may  say.  a  co.smopolitan  view  is  taken.  This  is 
the  key  to  succcssfnl  foreign  commerce  with  people  having  dis- 
similar ctistoms  and  wants. 

In  this  matter  wc,  in  this  country,  labor  under  peculiar  disadvan- 
tages liecnuw;  of  isolation.     I'eople  are  apt  to  forget  that  we  are  »ct 
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cff  mxny  tboasatMl*  of  miles  from  an>'  oilier  lutiou  of  a  sioiiUr 
ctitUzatiun  and  ptmaits.  In  Uuropi^  tberv  is  at  oite's  elbow,  no  to 
ifKak.  atbcr  couutiu-n  oil  nil  side^.  Tbeir  ncwspapL-rs  iirv  fnd 
witliia  a  lew  boun  of  jiubUcalion  cacli  flay.  Their  jieojilc  are  iittin-- 
aniiKM,  and,  hy  an  aiMi>ciAlti>n  we  htvt  not  nt  all,  there  ik  a  diSti- 
max  of  kaowlnlKi^  that  proinotrii  trade.  The  market.^  of  otic  counto' 
Ract  dirvctly  tipou  the  m»rket-*t  of  unothtn'.  Comjictitive  bids 
CD  oet  the  MUM  d&y  fraiu  KiigUnd,  Ucrmauy.  France.  Bclgiuni. 
Sweden  and  ebewhere.  uniformly  nrnforming  to  requirements  in 
even  iJic  mo»t  nentate  couotric^  This  we  are  nut  able  Xn  do  at  this 
liint,  at  leaid  not  in  a  deicm  to  (icnnit  fuir  eoiiit>rtitioii,  but  the  Ittue 
lu»  came  to  tintiii  a  canrfiil  Ktudy  of  thcw  mattcrR 

AtKiCber  impcdimcnl,  t>c»dcs  a  vroat  of  our  own  camiu);  facil- 
ilics,  a  the  lack  of  afaippiog  finns,  acting  also  iu  the  capacity  of 
aaentaor  "Eactoni".  Shipfring  goods  within  tlie  United  States  tsa 
afanpk  matter  if  wc  except  tlie  fact  ibat  the  rnilways  do  nut  take 
spur  ddivct  giKNb  and  a  dfaynian  has  to  he  sandwiched  in  hftwceii 
the  akipfKT  tod  canaJsnec  al  the  two  eiiiU  of  tJie  mute.  There  in 
oMhUig  to  dn  but  to  mark,  deliver  nnil  take  receipts  for  KoodK,  but 
in  for«i|{ii  sbipraetits  there  is  a  ^o(jd  deal  ntore  to  do,  «o  much  indeed 
Uul  it  is  ikH  rmnmtm  in  Kunipe  for  a  manufacturiug  lirtii  ot  com- 
pany til  umlettake  IhU  work.  Tlicy  prefer  to  pay  a  !itnall  roniniis- 
aioa  to  a  vhippiog  buosc  who  are  skilled  in  the  butiiiew.  and  know 
all  the  routes,  reqirirementjt  and  rates  nil  over  the  world. 

There  ia  also  another  function  of  Ihc^w  shipping  firaih  of  cvrti 
mart  importance,  that  of  ageiit.s  for  forei);n  clitrnt-4.  SiipiKiMc,  tVir 
dtample.  a  &an  Francisco  firm  wants  to  purchase  in  Kurope 
■sKbiaciy,  nictJil  or  any  other  ainrniDdity.  Applying  otir  mrLhod.". 
kncn  of  ttM|iury  would  Ix-  written  to  variou«  firto«  producitig  the 
jytidM  vranlcd.  Thin  would  be  irregular,  ttlso  injud)riuu&.  Tlie 
proper  my  woald  be  to  address  a  shipping  firm  who  would  select 
the  |poo(l>  wanted,  make  contract.s  for  lliem,  iufpect.  recetxt;  and  Mhip 
Ihv  guida  a«  the  agent  of  the  purchaser.  Such  Gnus  ix-quiic  a 
■toadins  (ar  above  qucatioa  or  nttspkiou :  aJso  large  rc-sources.  bat 
llMTe  w«  plcnt)-  of  them,  and  we  must  have  the  nme  thiii);  here 
twfara  ihcfe  can  be  much  expansion  of  our  fordip]  trade. 

We  have  mch  fitm5  ncrw,  lint  t>ot  many,  and  the  natutv  of 

ItbetT  biuuwa*  ia  not  well  undentood,  One  of  the  largest  firma 
ra  Eatclanrf.  Ueasrs.  Tang>'c  BiothcTK.  of  Hirmingham.  had  for- 
mcrly  a  rule  that  "saltwater  should  not  intervene  between  them 
■■d  their  gouda."    Tbift  meant  that  all  fonign  ordcn  were  tutucd 
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over  to  mercliaiits  or  shi))ping  firms,  and  not  filled  directly. 
Ah  example  is  that  of"  Baring  Brothers,  known  lictc  as  a  ^jvat 
baukiii^  firm,  but  in  the  London  dircctorj-  llicy  will  Ix;  found  listed 
as  ■•  inea-haulB."  which  they  really  are.  They  deal  lu  bills  of 
exchniiKc.  stocks,  locomotives  and  bar  iron. 

These  hiuls,  impcrfwrtly  prfwntcd,  arc  gnthcrvd  Irom  some 
experience  in  international  trade  and  obsen-ntions  thereon,  in  several 
European" countries,  and  may  have  some  application  in  the  near 
future,  when  it  in  Ix-licvcd  a  more  extended  knowledge  of  foreign 
trade  will  be  needed  and  sonfflu  for. 
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The  acqtii.si(ion  of  the  Danish  provinces  of  Schleswig  iiiid 
Holsteiii.  by  Prussia,  are  events  well  remembered  by  middle  aged 
people.  It  gave  to  Gernumy  a  much  wanted  inland  protected  naval 
station  nt  Kirl,  on  Kiel  Bay,  a  lanillockctl  inland  scfl  opening  out 
into  the  Baltic  Ocean,  not  reachable  except  liy  sailing  aruand 
Denmark,  a  distance  of  a  tlioiisatid  miles  or  more  from  Hanihiirg. 
Brenieti,  iiiul  ihe  principal  ports  on  the  German  Ocean. 

Holstein  stretched  up  in  a  provoking  manner  nearly  to  Ham- 
burg, and  on  the  very  extreme,  three  inile^  away,  from  the  "AUter" 
wa.-*  the  City  of  Altona.  now  merged  into,  and  with  St.  Paula,  form- 
ing an  inlexral  port  of  the  great  German  eoinnicrcial  metropolis. 

The  River  Elbe,  from  Hamburg  down,  widens  into  au  estuary, 
and  at  50  miles  is  ocean.  The  canal  l>cgins  at  Tonning,  ou  the 
Elbe,  and  extends  to  Kiel,  on  the  Daltic,  a  little  more  than  61  miles. 
Tile  canal  across  this  peninsula  is  to  lie.  on  the  bottom,  72  feet,  at 
the  water  surface  190  feet,  and  27  feet  deep,  und  its  completioti  is 
set  for  ]80r>. 

To  understand  the  importance  nf  this  water  way  one  requires 
some  experience  of  navigation  in  iliat  country,  or,  rather,  over  tbe 
old  route  around  Denmark,  through  the  Kattegat,  and  the  straits 
between  Sweden  and  Denmark,  only  tliree  mites  wide  at  Hlsinore. 
where  the  Royal  Dane  took  his  ghastly  walks.  This  name  is,  how- 
ever, not  "Elsinore"  hut  Helsingiir.  which  is  a  very  different  kind 
of  name.  "Helsa"  is  henllh.  li  is  island,  and  iir  the  plural,  so 
that  Helsingiir  liecomes  "  Health  Island.s"  in  Scandinavian. 

On  the  opposite  shore,  in  Sweden,  is  Hel.singViorg,  or  "  Health 
Castle"  or  fortress,  so  the  two  names  sound  mtich  alike.     These 
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ntriMm  4nit»  an  m  gnat  impccliuicnt  In  commcrcv.  SomctiuiL-s,  la 
athmr  oriocl.  a  thousand  vcw*!*  will  be  a'wcmblcd  lUrre  vnititi);  lo 
thmuKh.  •"Tull"  ur  toll  WiW  Ic^-ictl  Hicre  liy  Dtiiinark  lUnvn 
Rcmt  times  when  the  Ktrait.<i  were  freed  \>y  an  iDdeiunity  paid 
by  the  prtnciittl  rommercinl  tuitions  jnlcrested.  This  is  the  door, 
CBte.  lo  thr  lUUic  .Sen.  and  RuviurH  (mix  ouilcl  lu  ihc  Atlantic 
Bill  th»  narrow  diHir  is  not  the  oiily  itii[>e<liuietit  to  luivi- 
KBtion  in  mulling  the  Raltir.  In  fttimmer  thefic  oceans  nn  pence  — 
■  Ufcc.  In  wintrr  thcA*  ate  hniltnt;  cnuldmnit,  nvccyA  by  Morms. 
with  ice,  und  chilled  l»y  low  tcmjictatnre.  We  have  been  on 
■  Orcmit  «teAcaer  that  was  nine  days  in  soins  from  Gothc-nhurg  lo 
LncRkn.  COO  ta\\t%. 

The  Kulf  MicADi.  in  ita  CTTBlic  wanderinK-t,  svritcbca  wuiid  the 

muiAy  eoMrt  of  dilUnd,  near  enough  to  reise  i-hnidii  of  fog  in  the 

^wmicr  that  cover  the  ■■SkaRiT  Rack."  Ilie  Rfwit  etitiian,'  north  of 

Vewcls  have  to  proccetl  by  ^oun<liiiK&-     There  are  no 

tiotu,  uot  e\-en  dead  tcckoning,  hut  feeling  Uic  way  with  a 

all  the  time  of  mMitntJti^  a  sand  spit  lo  rrm&in  until  next 

>CT.  or  bcm'CT.  the  latter  KciK-tallv. 

Tluough  this  luUTtiwr  gate  to  the  Baltic,  puaes  each  )'ear.  40.000 

ela-     The  ivtr^ae  between   tR71   and  IftftO  n-a<«  35,24(1  a  year. 

liaalthhtimc  abont  a  hiimlTct)  each  iby,  but  as  navigation  ia 

fameticaU))-  closed  in  winter  the  nnniber  ptw-tin)!  in  »uinnicT  monilia 

at  leaat  l&Q  a  day.      The  whnle  number  of  «>hipa  passing  into 

F^lkc  Baltkr  nl  the  pmrnt  time,  by  the  Strati.\  tlie  two  lldts  and  the 

Eider  Canal,  in  Cemany.  tniMt  be  not  far  Irom  00,000  a  year. 

Of  thtt  vaat  ciimnicrce  nearly  alt  will  k<>  thruu^h  Uic  Korih  Sea 
and  Baltic  Canal  if  the  tolls  arc  so  adjustnl  as  not  to  be  a  burtbeii, 
antl  of  ttm  there  i*  no  danger.  The  German  gcn-ernnient  is  ctm- 
ilrBcliag  tbeeanal.  and  even  if  it  tvere  not.  would  take  >:<mkI  care 
towtethit  tM  ayiidicate,  or  cimipany,  interfertil  with  the  common 
good  of  the  l%nt|iire. 

If  fbe  reader  Mtll  take  n  map  (if  (^rmnny  and  draw  a  Mrnight 
bnc  frmn  the  nrjrctl  point  cm  the  KUjc  Kiver  to  Kiel,  it  will  not 
■vcb  exceed  90  miteit,  bnt  the  line  of  the  canal,  as  before  remarked, 
I*  SI  miles  long.  hecaUM  of  iletonr  by  KemUbiirg.  90  as  to  utilise 
tbe  wattra  and  work  of  tlie  Hider  Canal.  This  is  an  ecouomic 
cxpcdkst  «i[  totKh  iniportaacc,  bccatute  oiw  of  the  first  things  in 
,^aiMti»ctinn  a  gnat  canal  mitat  be  a  temporary  line  of  railway,  or 
far  purpoac*  of  tiampDrlatiOfi,  and  an  the  Eider  Canal  ia 
^mily  nade,  and  the  iiortbem  pan  of  it  will  be  uaeleas  when  the 
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great   canal   is   done,    there    is    every   reascMi,   liesidc   grades,    for 
selecting  the  old  route. 

Going  down  from  Altomi  to  Kiel,  by  railway,  one  gets  an  idea 
of  tbc  country.  The  proverbial  iimd  fence  is  here  as  a  fact.  It  is  a 
grazing  and  agricultural  country  with  much  marsh  or  moss  lands. 
This  is  a  difficulty  met  with  in  constnictiiiR  the  canal.  The  filling 
ill  of  Chut  Moss,  hy  Steplit^nsiin.  when  lie  coiLttnicted  the  Nfanches- 
ter  And  Liverpool  railway,'  was  a  new  and  wonderful  f«at  at  its 
lime,  but  the  same  thing  is  done  in  the  Holstcin  marshes  to  sup]K>rt 
a  c»iial,  which  if  alutve  the  manth  \ew\,  wuiild  Ik:  ten  times  as  heavy 
as  n  railway  and  its  traflRc. 

The  Ru<fsian  port*!  send  the  largest  qn.intity  of  freight  out  of  the 
Baltic  Ocean,  4,Gll,Aii.i  tons.  The  Swedish  i)orta  furnish  4,031,^1 
tons  a  year,  taking  an  average  over  nine  years.  The  number  of 
vessels  expected  to  pass  thnmgli  the  new  canal  is  27  steamers  ttnd 
90  to  ItK)  sailiuK  vessels  daily.  This  seems  impracticable,  and  is  so, 
if  there  is  not  width  for  through  double  tradic  and  no  detentions. 

There  will  be  in  the  ooii.stniction  of  a  caiiol  acmss  Nicaragua  a 
good  uiaay  circunistance:^  like  1ho.'^:  csi^ting  in  the  Hobtein  peitiu- 
snla,  and  a  good  deal  to  be  learned  no  doubt,  from  experience  there. 
The  KnRlish  engineers,  in  constructing  the  Mnnchester  Canal,  had 
recour.-^  to  Geimau  niuchineiy  and  methods  of  moving  earth, 
especially  in  respect  to  chain  or  ladder  dredging  machines,  and  this 
part  will,  nn  doubt,  be  ver>'  successfully  conducted  ou  the  Kaltic 
and  North  Sen  Canal. 


COMPOUND   PUBIPINO  ENGINE. 
|)^  KroEitMidaec ) 


The  plate  forming  the  frontispiece  in  the  present  numl>er,  illus- 
Irates  a  new  form  of  pumping  engine,  by  the  Grushou  High  Duty 
Pumping  Engine  Co.,  of  New  York. 

Slime  indicator  cards  accompanying  the  printed  data  receixtd 
from  the  Company,  show  a  curve  or  rate  of  expamiion  that  is 
remarkable  for  a  direct-acting  engine,  corrcspoiiditig  lo  tlie  best 
results  attainable  in  the  high-class  slenm  engine;<  of  the  cummon 
type.  This  is  accountable  for  by  features  of  conatruction  aud  opera- 
lion  thai  we  will  briefly  jwint  out. 

The  valves  of  the  steam  engine,  and  their  main  actuating  gear- 
i»g.  will  l»e  understood  by  those  familiar  with  the  Corliss  system, 
which  is  here  carried  out.  except  that  the  point  of  release  or  cut-off 


tl»jrW>f.Vil  f'VMHSU  KSfifSK. 
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I  oa(  a  (oBcticni  of  epetA,  but  or  water  [ircwurt.  lieuce  is  more  rim- 
pie  in  ao  fi»  •«  ofwratimi  than  if  cuntrulltrt)  by  a  ccotrifiii;nl  gov- 
cfBer.  wliile  Ktum  dti^lrihution  U  thr  %mx\c  nr  rvrn  more  complete. 
Of  Uu>  tmUCT.  Mt   rin»bi>n,  the  inventor  of  Xha  eilgiuc.  writm  as 


"The  GrmIumi  Unttitie  ik  tbe  only  direot  ACtiiif;  nnc  tiou  in  ii« 
that  Wiirl:*  Moua  «x|Kin<uvcly  atid  han  automatic  rvIc4>M-  vulvc*, 
tbovtn  enabling  the  engine  ti>  iii)jii»t  iis«ir  to  any  var)'inK  ctMuli- 
txM  <rf  Meun  or  water  pressure.  Tlic  automatic  release,  as  you  can 
«c  u  K  ref>'  ixnpoftatil  tnaUcr,  as  it  permits  us  to  ruu  the  engine 
will)  the  tlironle  vahf  wide  open  at  nny  rate  ofspeed  ;  cotiM-queiilly 
periectinx  Ifae  mll-kuuwn  Coiltss  principle  of  release  valves." 

RKfrrring  to  tbe  tlnwing.  the  linlci^  an<I  cmnk-s  nbove  the  valves 
ihow  IIk  trip  or  releiue  gearini*.  Thi'i  i«  cotiiKcled  by  tlic  vxTtical 
wv4  ibown  between  the  cD|;ii)c  ani)  pump,  to  a  piMoa  subjected  to 
«ad  *4Mte4  by  the  ilist'butKc  wnler  prexsutv.  v>  the  point  <>f  (.-ntoff 
faBmn  ckwely  and  abwlulely  the  variation*  of  reMstance  tn  the 
*'^i*  irrespective  of  speed  or  T>oiler  pressuie,  vXveu  once  adjusted 
Ib  aaty  AtmmA  rate  of  mnvetnent  or  duty. 

The  eoapensattng  det'ioes  lire  atinlogotu  in  nature  in  so  lar  u 
<ah-ni){  their  farce  from  tbe  diacharKe  preasure.  Th«  |n-tuciple,  to 
call  it,  b  that  of  prujKirlioning  ihe  di^iargc  of  water  In  tbe 
ppeaauie  of  the  steam  throughout  the  stroke.  The  com- 
ftmv  to  rapplemcut  the  fall  in  steam  pressuie  due  to 
i>  an  auxiliar)-  pump  <>i  cylinder,  which  at  the  hcf;itinirig 
«f  it*  «trafee  adda  tlf  dniy  lu  that  uf  the  main  piston.  Ute  iltscUaiKc 
Aoi  farii^  eqtial  to  tbe  capacity  of  both  pumps  or  pLfttuus.  As  the 
rtnai  pmaore  6iUb  kAT.  the  mtiveineiit  of  tlir  auxiliary-  putup  dtmin- 
■Aca  accoffdinKly.  until  it  not  only  cea.sc<i,  but  bcciii«  a  re\-crse 
tfioke.  aad  alaorba  Ja  part  the  di»plBcetnenl  of  the  main  piston. 
Aaothrr  method  of  ezplanatioa  will  be  to  say  ibai  the  discharge 
fafcc  of  tbe  water  is  employed  a«  a  "  Hprinfi;."  whieh  is  compressed 
«  ttic  beirinaiiiK  of  tbe  stroke  attd  expands  to  give  out  itJi  accuinu- 
Imrf  tutvK  tciwaid  Ihe  end  of  the  stn)ke,  citnipcnsntinj;;  or  snpple- 
■MBliBjE  tbe  (allinic  xteam  prcwiure  dtic  to  expansion.  ThU  will  l>e 
■iriiiiliiiiil  (too  tbe  drnwlnK.  b>-  exphiininK  that  the  vertical  link 
Kcn  pear  tbe  eod  of  the  main  pump  is  connecte^l  to  the  piston  of 
the  auxiliary  or  compenuttnft  cj-limler.  which  in  placed  verticnlly. 
Tbu  Utter  pump.  \n  bo  call  it.  has  no  vbIvck.  is  merely  a  c>-tin- 
4ir  nd  pirtoci  with  tbe  force  of  tbe  ditchnr^e  water  resting  on  one 
•4r  of  tbe  lalter,  Tbe  rvnl  of  tbe  mechaniuu  is  easily  rollowvd  out. 
Hk  Imr*  in  front  connected   to  the  cros»-hcad,   are   ananfted   to 


distribute  this  pressare  90  it  will  ronfbrm  to  and  sufvplemetit  tliat  oii 
the  luaiti  slcam  piston,  as  before  expUiiieU.  Tb«  sunicwhat  cxtuipli- 
cattril  functions  of  this  compensating  piston  are  strangely  derived 
from  mecliauism  so  simple  as  to  almost  constitute  an  aiionmly  in 
inactiiiic  actiou :  llic  elements  being,  as  before  stated,  a  aimplc 
reciprocating  pialon  suslainitig  on  one  side  the  coiistuiit  pressure  of 
the  tliscliarge  water. 


OOVERNING    BNOIHBS    BY    INERTIA. 

hijvious  to  the  advent  of  electricitj'  as  an  clement  in  our  indns- 
Iria!  aatl  social  affairs,  the  inetliocis  of  .speed  rcRiiUlion  for  sieam 
engiues  met  Uie  various  requircuieiits  in  a  fairly  sulisfactory  manner, 
but  electrical  generators  imposed  new  reqiiirenicnls,  and  set  the 
tnecluinicnl  world  to  work  to  invent  or  diiicover  means  of  "closei 
leKulation,"  as  it  was  culled. 

Balanced  valves  lli;n  moved  with  but  little  resistance,  peniiittt 
centrifugal  wcightfi  lo  be  attached  direclly  to  the  eccentrics  of  the 
automnt'c  class  of  engines,  as  snch  weights  had  previously  l>cen 
applied  to  llie  ilelncliable  type  of  valves,  and  in  this  mamier  regula- 
tion was  secured  wttliiii  a  margin  of  two  or  three  per  cent,  of 
variation.  The  most  imiJortant  exception  to  these  means  of  rcgu- 
lati<Hi  Lva*  invenleil  here  in  San  Fninci.seo,  some  ten  or  twelve  years 
ago.  by  someone  who«;  naine  wc  cannot  recall  at  this  time.  It  con- 
sists in  mounting  the  main  driving  wheel  or  pullty  loosely  on  the 
engine  slmft  and  driving  it  bynivnns  of  yielding  springs  iittnched  to 
the  shaft,  or  to  a  fixed  wheel  or  pulley  thereon,  the  springs  so 
arranged  as  to  be  compressed  or  extended  to  a  certain  limit 
with  a  given  resistance  on  the  wheel,  or  by  iu  inertia.  In 
this  manner  the  ."ilightcst  change  of  resistance,  or  chatige  of  speed 
in  the  engine,  at  once  moves  the  loose  wheel  and  crank  shaft  rela- 
li^'cly.   and  acts  on  the  point  of  cut  off  in  the  usaal  manner. 

The  littest  iiiveiilioii.  siiid  to  nniinlain  the  speed  of  an  engine 
within  one  per  cent,  of  variation,  is  in  many  respects  the  same  thing, 
a  coinitcrpoisc  or  weighted  lever  mounted  loosely  in  the  driving 
pulley  or  wheel,  propelled  by  llie  strain  ol  ceiitrifug.il  weights. 
instend  of  a  spring,  or  rather  is  a  spring  produce*!  by  centrifugal 
ttclioii.  The  eccentric  is  mounted  directly  on  this  pendulous  lever, 
so  the  action  on  the  valve  is  a  resultant  of  tneriia  and  centrifugal 
action  combined. 


TUt:  AVPtTTJTrnS  ttKHHlH- 


m 


TBOBIIIOAI.  SOOtVnr   OF    THB    PACIFIC   COAST 


'  Tb«  TedlotoU  Society  met  at  Ibeir  ronms.  810  Market  St..  ou 
the  third  day  of  U.4  Doolh.  Htvcral  ii«w  members  were  elected, 
•■d  two  «|ylicatkiag  for  meui)>ersliip  wvtc  rc<xivrtl. 

Mr.  J.  L.  MboiIc,  C-  Iv.,  oT  Ki\'<:r^i<lc.  Cat.,  wlio  wii»  pnr«cnt,  coil- 
trifantcd  ■  paper  no  ttic  "  Duliu  of  Omnty  Survcyunt,"  with  n  mij;- 
fc«cd  I.fVgiiiUtivp  mtmmnn  to  ivk"!"**^  »■■*)  deiiiK-  ^uch  ditticM.  The 
—bjcct  WKt  brieBy  dfscBMrd.  mid  a  coinmitle«  named  to  fartlicr  cob- 
sder  It  in  fotutr  aod  report 

Pn4.  WiUatd  t>  Johiurfni.  of  the  t1-  S.  OoloKical  Siitvej-.  nrad  a 
opoa.  Aod  expLiiucd  in  an  addrcw.  "The  Plane- Table 
hi  To|Agrapbical  Work."  The  tneUitKl.%  of  toiugTaphy 
jutt  wiw  lu  Lc  s  frnilc  field  for  ilwctuwioii.  nnd  ihc-rc  U  mi 
I  thai  there  hii!>  been  too  much  eon«crvatism  in  the  pa«t.  and 
I  raoat  fnr  inmivatinn  in  «urh  mcthodx  in  future,  nnd  it  may  \k 
Mgtvsted  that.  whiWo^n^idi-nnK  the  planc^-t-thtesyntrm  da dirwlopcd 
m  itafroxTtA  hy  Pt>o(e««u(  JohiiM>n.  it  would  be  well  to  include  in, 
V  Calimr  tbr  dJwniKina  by  miidc  nmitidcration  uf  Mr.  Kiiudiwn's 
idKSic  i<  •■  Trianfiulatioii  from  a  SiiiKlc  Station."  The  »nbject  i» 
oBK  dt-T--'*-  -.f  tlte  lultire  thill  eomc*  within  the  pfovincc  of  the 
Techii  !vly  to  investitialr.  if  not  followed  nut  to  actsuf  Oiii* 

pCMfecr  l^esuiatDnr,  which  is  another  bmnch  nlto^vther. 

At  the  next  rrxnlar  meeting,  on  Man:h  3d,  Mr.  J.  U.  Crockett, 
«f  tM»Cit}'.  l'R^i«knit  of  the  San  FmocUcu  (tas  Light  Com[tany. 
*tU  pRscot  a  p«pcT  an  "  Kxperienn:  with  a  Tvraty-fuuTliich  (jas 
Uam."  Th»  paper  will  no  duubt  contain  a  great  deal  of  very  prae- 
kal  mfcnutioB  of  iiitiTe«t  to  the  mcmbefs  of  all  profaMom. 


THB  AMPUTATION   RBHEDT. 


Tbor  »  u  Mibjrct.  and  a  \'ery  important  une,  in  njnnedioa 
wilk  aucbine  indnatry,  that  cnuld  with  mnch  pn>fit  \>v  mtjrr  widely 
finaed  in  teehnkml  and  trade  jfmmals.  We  allude  tn  the  tn-nt- 
■rat  of  bint*  and  woonia.  especially  mrh  as  m  fnrqiKiitly  actnt  to 
the  fiqsen.  hands,  or  arms  of  those  enKaged  in  the  care  and  maun- 
hrttHvDf  machinet 

Sad)  a  department  baa  been  for  Kwnc  time  maintaltted  iu  the 
X^'t^-'r  igr.  K  Mr  W.  H  V  Miller.  Mtrgom  to  the  CheMpeakc 
it  Qhia  k.  R. ,  who.  in  a  recent  article,  nay* : — 
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THE  AUFUTATION  REMKDY. 


"There  arc  several  points  -wliich  I  wi^  to  impress  on  railway 
surgeons,  and  the  first  is  the  wonderful  recuperative  or  healing 
power  in  the  extremities.  Wc  are  often  ciilcii  on  to  look  at  a 
"  maslied  "  fiiiger.  hand,  or  foot.  At  first  giniice  there  seeiiw  to  be 
no  hope  of  saviiij;  the  niciiibcr.  and  wc  arc  prone  to  amputate. 
Always  look  twiee  or  three  times,  and  ns  long  as  tliere  is  the  least 
chiiiice  of  niiy  eireulatiou,  either  direct  or  ctjllalenil,  try  to  save  the 
member." 

The  mcrccnar>',  or  unskilled,  surgeon,  for  there  arc  such  in  this 
profesmoa  that  nlinost  alone  maiutaiiis  ii  tnie  ethicnl  position,  always 
decides  on  amputation  wheji  there  is  colorable  excuse,  and  it  would 
be  no  stretch  of  truth  to  say  that  in  at  least  one  lialf  tlie  cases 
where  fingers,  leg*,  and  arms  are  iiinpntntf  d ,  they  could  be  saved, 
by  proper  skill,  without  endaiiyeriug  life.  Of  course  the  safe,  and 
at  tlie  same  time  cowardly  coumc  is  to  amputate.  It  saves  the 
rislc  of  blood  }><ii.soiiiiig  :  is  mucli  easier  than  (latchtng  up  a  muti- 
lated member,  and  as  evidence  of  a  more  skilled  trenlnient  w 
destroyed  when  anipiitatioa  is  made,  that  1:^  the  course  pursued, 
or,  at  least,  is  too  ofirn  pursued. 

A  surgeon  is  taught,  in  clinical  lectures,  how  to  cut  oflF  limbs. 
Tile  operation  is  analogous  in  all  cases,  and  nineiiable  to  rules,  but 
to  rearrange  lacernled  p.-»rts,  crushed  fingers,  or  broken  bones  is 
another  thing.  In  tc-chnical  parlance  ibis  is  "special  work  "  calling 
for  original  judgment  and  high  .skill. 

These  remarks  arc  -SHXR*^^*^''  by  somi:  cases  treated  by  a  skilled 
surgeon,  in  this  city,  whose  name  wc  are  not  permitted  to  menliou. 
He  has  devoted  .special  -study  lo  "saving"  instead  of  aniptitating. 
and  the  mttilLs,  ninny  of  whicli  are  shown  in  photographs,  are 
amaxing. 

A  charitable  lady  who  had  occasion  recently  to  call  in  the  i«r< 
vices  of  this  surReou,  was  so  impressed  with  his  skill  and  mctltods, 
that  she  presented  him  a  sum  of  money  to  be  expL-tKl<Nl,  »t  lit« 
pleasure,  in  treating  poor  and  unfortunate  people.  The  amount  was 
afterwards  doubled,  and  should  be  made  a  i)ermancat  fund. 

Coming;  now  to  the  practical  point  of  this  article,  there  is  hardly 
a  month  passes,  in  a  large  works,  without  some  one  being  \vounded 
and  requiring  auigical  aid.  In  such  cases  employers,  as  a  rule, 
think  tlieir  obligation  discharged,  for  the  tiuu:,  by  hurraing  the 
sufferer  off  to  the  city  bospilfll.  or  to  the  nearest  surgeon.  This  is 
not  enough.  The  owners,  managers,  and  foreman  in  a  works  are 
apt  to  know  when  a  limb,  hand  or  lingers  art;  so  cruslieil  or  muti- 
lated  as  to  require  amputation,  and  when  there  are  chance*  of 


ibvIbS  llMflB,  ind  sbonld  sec  that  amputation  Is  made  a  last  mort. 
m— miming  ilwsyA  ttut  nBLurc'<>  rcciipcriilivc  power  is  (ar  bryoiid 
Uamcv  And  raprctatioa. 

In  cvny  works  therr  shaiild  Ik  »t  baml  tlie  aHilrcHs  of  «ume 
■%f%**  •UTxnm.  uid  tnsuucticnis  siveii  lliat  in  case  of  acdtleiit  he 
1«  caUnl  ID,  or,   in  ntlivr  wonLv,  nil  large  works  where  men 

'  K«poaed  (o  acridcntii,  there  shoukl  be  nti  Appointed  .ittrKeon,  lu 
tho*  l»  In  vmc  of  the  largest  works  in  luiglnnd.  where  thetr  b 
•  iwdcnl  phyMi:un  and  saTnefin  on  the  ]>n.iuisrft,  paid  partly  by 
the  firm.  «tid  p«rUv  by  the  men.  and  whose  aennce*  extend  to  the 
hmibe*  of  all  Uhoc  employed  in  ttie  u'nrk.-i. 


INDIA    SCBBER    BSARINa& 


pttlcnt  wa<>>  fvcctiUy  ){taalc<I,  itt  Hngland.  for  machine 
compcwed  of  paraffine  wax.  India  nibber  and  bitnineti, 
"TP""***  at  a  suitable  lemiKTatttTC.  The  jturaffine  K)  pans, 
fcitUMLu  1  fMUt,  are  combined  by  digfesting  tliem  in  a  "  vul- 
enter"  at  300  to  400  degr^i's  of  lempernlurv.  The  tempera- 
mrt  fa  then  lowered  to  300  or  212  dexrea.  and  two  parts  ol  India 
rakfacr  ad'Ird.  Thi«  ivntiponnd,  it  i<^  claimetl.  is  wnter-procif.  very 
tOMCioai.  a  perfect  insulator,  and  not  susceptible  to  oxidation  an 
tadfai  nibbcr  in. 

Suppoaiug  the  qualities   arc    as  claimed,  and  four  Sflhs  of  the 
itaetawiM  of  commoditin  cmtintt  less  than  one  half  tut  much 
*>  India  nibbcr.  the  invention  h  otie  uf  no  little  commrtcial  intpun' 

■OCX. 

The  Marrh  for  ccmponnds  nmstlintes  in  itotne  rvsprct)*  n  distinct 
knodi  of  iaveatioo.  or  dtscuvcry  rather.  becau.te  the  term  in^-cntion, 
ia  il»  tnie  sense,  docs  not  apply  to  Bach  cnscs.  Chemical  resnlLi 
m  Icntatirrly  arri\"ed  at.  atid  primarily  tlic  result  of  experiment. 
The  procmaa  of  rcKaicb  do  not  adoiit  of  inducti%*e  trcntoKnt 
The  reactkma  and  combinations  of  nntnral  cletaents,  nlihuugti  tct 
HI  in  pncue  fermuhc  no  far  m  known,  have  been  empirically 
ianrA.  attd  fnr  that  rtason  there  tK  alway-K  promiw  of  new  results. 
The  KBTcity  or  hiifb  price  of  India  rubber,  and  itA  multifarious 
aiBia  the  arts  nuke  it>  lutntituteii  a  fertile  field  of  experiment,  but 
il  hat  tfatt  {mi  bcm  almcst  a  banco  ouc. 

The  amnuaptton  i»  mormotts.  Prom  I'ara.  lit  Brazil,  •thtpnicnta 
la  the  Uidlcil  State*  are  o\'cr  8.000.0UD  kilogram^  a  year,    worth 


about  one  dollar  per  fcflo.  According  to  Coosular  reports  from 
Giintciiinla,  tlic  ex  ports  to  tlic  United  Statrs  front  there  arc  about 
lJ(0,(MK(,00n  ]K)iin(t>  a  yenr,  worth  fifty  cents  a  |iotiti(l,  makiiig  from 
tticftc  two  coiittlrics  nioiie  over  $75.O(KI.00O  worth  of  India  nibl>cr 
niiiiiially  imported  into  thU  coumry. 


IRRIGATION    IN    INDIA, 


'  To  read  of  irrigalion  in  India  unr  i*  iiiiprc^'sed  by  the  possibili- 
ties of  the  system,  and  by  the  enormous  works  that  hax-e  beeti  car- 
ried out  there.  In  an  essay  nn  the  sulqect.  by  Mr.  A.  T.  Maclceiuie. 
C.  Iv ,  in  /r.ff^iftCfriHi;,  I^itdon,  Im:  Rive*  nn  a^regate  of  the  areas 
artificially  watered,  at  twentv  ratlltons  of  acres.  Tbcsc  works  have 
been  carried  on  by  the  Indian  Government  for  forty  yeai^  past,  and 
were  oommcuced  as  a  prnvt^oa  against  famine  in  that  country,  but 
now  nrv  exleiided  (or  tike  piirpoivs  of  profit,  and  aie  remuttenitive  in 
ihc  highest  degree.  In  two  t-ases.  roentiooed  by  Mr.  Mackenzie. 
there  was  paid  in  ISSn  <ti\ntteiu1s  of  11 1)  per  cent.,  and  in  another 
case  '25'.-  jK-r  crtil. 

The  main  purpose  of  the  article  is  to  describe  certain  inigatioa 
3n>rks.  CTiprcially  an  eiionnou}^  dam  on  the  Pcriyar  Ri^-er  in  the 
Mudr.t-t  district.  t.x>n.'>tnictcd  tnider  givat  difficulties  snch  as  inacees- 
sibiliiv.  malaria,  and  the  danger  of  wild  beast*.  e^H;ctalIy  elephants, 
whtcli  had  to  be  trightened  away  by  fires  and  drums  during  tbe 
night  lirnc.  The  il-im  i*  J, 000  fcet  ■b<i\'e  s<»  Ie\-el.  173  fctt  high. 
1S8  feet  thick  at  the  luse,  mid  5  feel  at  the  top.  The  roalcrial  used 
was  35  parts  hydraulic  litne.  3<>  parts  sand,  and  KW  joits  oi  brolcen 
»ToiH-.  The  material  nas  transported  a  long  disl.-ince  by  ropeirays 
three  miles  long,  the  pomier  being  deri^-ed  frttm  water  wheels.  The 
dam  impounds  13,300  tnillinns  of  cubic  fnrt.  a  qnantin-  too  great  for 
tangible  c<>nce]>tion.  This  water  is  le<l  by  a  tunnel  into  a  diflerent 
valley  from  the  one  in  which  the  ri^-et  ficmr&^ 

One.  in  reading  tvf  tltcsr  wnrks  in  India  and  considenog  tbe  loog 
term  i»f  peace  and  ibc  absence  of  fninine  ihert,  mnsEt  oonclode  that 
the  common  opmion  of  Kngland  despoiling  India  is  auifaitake.  The 
railway  lines  and  irrigation  works  owned  by  Ihc  Indian  Gorerafiieot 
have  stipplte4l  elements  n-itbout  which  the  country  would  have 
neither  stabilttv  nor  sccnritv. 


This  inwnliua  luvini{  bevn  illufttnilnl  and  docribetl  in  a  public 
w%y.  and  in  tuc,  u  pcrhap»,  a  reaMO  for  m>t  nolJcing  it  lien;,  but 
what  OMy  be  called  "dcparlurr^,  "  id  the  um'ltittiiMn  of  steam 
tHginWftng  on;  not  plcntiriil  nt  this  day.  and  when  nne  is  airiiTd 
M  It  demrea  to  be  as  widely  nolketl  ah  (wsMble. 

Tbe  patent,  above  named,  is  called  an  tmprovenictit  in  "vaUT 
Inr  stenm  cntnoc"/'  ^uid  relates  mainly  to  tbe  cumbina- 
Ham  <W  tbe  induction  and  cductiou  valvea  witliin  a  pcrforalcd  crltn- 
dricsl  abcU  called,  in  the  ipccilicalion,  a  "skeletttniKcd  pliiK-"  in 
Ok  iDlcriar  of  whtcb  it  Ibmied  tlic  \*ah-c  «eatm  tbetr  being  of  tbe 
■■iBipirted  kind  nitntnonly  called  "gridiroa,"  bcaiaac  of  tlie  ban 
Mdl  parionuioaa.  Tbe  cubic  space  oceapied  is  reduced  in  cross  sec- 
timt  to  maatl  Umita.  u  wen  in  tbe  drawing,  and  the  whole  has  tbe 
of  a  crKnder.  Two  uf  ihcae  aic  iaaerlrd,  one  at  each  cod  of 
!  qrlradir,  id  tbe  manner  shown  in  Fig,  3. 


* 


Ktg.  1  i-1  a  perspecti%'e  view  of  tltc  niecliaiiinni  compiele.  Fig.  T 
is  a  partial  section  transverse  to  the  ports  and  the  flow  of  steam. 
Both  the  inlet  and  exhaust  valves  face  one  way.  and  the  flow  is  indi- 
cated by  (irrtuvs  tti  Fig.  3. 

Wc  arc  informed  there  have  been  some  clumsy  aMcinpts  to  insert 
valves  in  this  manner  before,  but  not  in  a  form  to  he  considered  as 
an  imtici])ntion  of  Mr.  Hill'--*  invention,  which,  a.t  before  reniarlccd. 
constitutes  a  departure  iu  engine  conslnictiou  in  so  far  as  any  com- 
mon practice  that  has  pa-ceded. 

The  clearance!*  are  iiiodernte,  siid  the  functions  of  the  valve* 
are  complete,  while  the  construction  permits  excessive  port  area, 
notwithstanding  that  both  the  inlet  niid  exhaust  values  nre  within 
the  dimensions  of  the  small  cuntuininK  c>'liudcr  or  frame.  The 
insertion  and  removal  of  these  valve  cases  from  the  cylinder  will 
involve  a  problem  in  the  cose  ot  sea  service,  but  not,  we  imagine, 
for  land  service  where  there  Js  no  exposure  to  salt. 

The  slide  valves  will  meet  with  approval  from  tlic  majority  of 
engineers  in  this  country  at  least,  aod  is  in  the  line  of  good,  if  not 
the  Ircst  practice  of  our  dny,  if  «■<:  include  in  thi.-*  remark  the  cun-ed 
faces  of  oscillating  valves,  which  are  in  effect  the  same  thing  as  flat 
ones  in  respect  to  endtinince  and  the  somewhat  ohsctire  conditions 
that  preserve  valve  faces, 

The  valve  stems  can  be  operated  by  various  kluds  of  mechanism. 
That  8ho\iTi  in  Figure  1.  while  it  |wrmits  nimosi  any  Icind  of  move- 
ment for  the  two  valves,  and  rclea:4cs  variably  the  induction  ones,  is 
open  to  the  charge  of  being  "  trappy,"  and  wc  doubt  if  it  remain 
long  an  integral  part  of  Mr.  Hill's  valve  mechanism.  The  move- 
ments are  attained  by  spiral  slots  in  Uie  outer  oscillating  shell  with 
pii»s  or  studs  having  rollers  fitting  iu  spiral  or  cam  grooves.  This 
involves  "  hair  line  contact"  of  bearing  surfaces  under  considerable 
pressure,  which  is  a  serious  infraction  of  the  rules  of  bearings,  also 
of  direct  strain,  because  of  the  overhang  of  the  studs. 

Perhaps  the  main  feature  of  the  in\'ention  i.';  an  economic  one,  in 
the  feet  that  it  re<luc«s  engiue  valves  to  a  manufacture,  and  by  a 
greater  division  of  labor — system  of  labor  it  may  be  called  —  secures 
in  this  part  of  steam  engine-t  an  excellence  of  fitting  and  qiiaUty  not 
attainable  when  valves  are  made  at  the  same  time  with  engines. 
How  this  will  be  received  by  engine  makers  remains  to  be  sees. 
There  will  be  much  prejudice  against  purchasing  that  part  of 
engines  which  more  than  any  other  is  an  e-xponent  of  qu.ility  — 
their  valves  and  the   operating  mecbanisu  couiiected  tlierewitli. 


.sons  QtV  y>'(-if.vr/oys. 
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One  nuikcT,  an  rmtncnt  on«,  nid  icrcntly  in  mpecl  to  tlic  system. 
ttui  "  wtmi  be  had  nu  more  to  itu  with  valves  lluui  bore  n  cutipir  of 
bnk*  ID  ibr  c>'tiDdcr,  hr  would  quit  the  busincM."  Tbift  is,  how 
cwr,  oo  arxB&mt  tliat  will  la»t.  anti  a  preference  on  tTie  part  of 
bwycni  of  cniriiMK  woold  wxm  orcironic  the  prejudice  of  makers. 

It  b  not  loQ|[  MDCe  the  Mine  thing  occurred  ia  rtapcct  tn  engine 
IpDventon.  Tbejr  wen  ftet  off  and  became  (be  subject  of  au  iade> 
prodent  and  urgauijwt]  nuuinfacture.  For  a  time  eagitK*  niakers 
felt  that  this  vru  an  infractiou  of  their  riglita,  and  a  reflection  on 
their  •kill,  bnt  nentitnent  in  a  weak  power  opjx^sed  to  economy,  mid 
when  ibr  ooki  of  a  gowtnnc  became  half  as  uiuch,  ami  the  quality 
of  ita  6ahqt  twice  a»  good,  no  one  except  the  legnlar  maimrnclurers 
iboaght  of  constructing  governors. 

Tbew  is  eveiy  prolKibility  of  Mr.  Hill  having  hit  upo«  the 
leadhig  fcalana  of  what  may  become  a  mannfactnrc  of  engine  rahv*, 
if  MKfa  m  nanuracture  is  to  be,  that  h,  a  complete  self-contained  itct 
«f  vmlve*  tn  fit  into  two  bored  *cafi  that  may  be  prepared  from  Mand- 
ai4  BKOMirex.  and  withotit  other  (timcniuons  of  accuracy  tu  be 
^pttataed  by  engine  makers. 

Coauwctittg  rad«  kcri  nUo  to  be  a  detail  that  cotild  become  an 

article  of  Aandard  manufaclure,  becaosc  of  the  saving  that  could  be 

^efertcd  b>-  «pecml  tool*  not  possible  In  a  coninton  machine  wotkit. 

SncacthJng  ha*  been  dooe  in  thin  way  for  the  analler  and  chc«})cr 

kind   of  conoccting  irxla.  but   Ihc  schcmr  docs  not  •aeem  to  have 

.  ivDccvded  well. 

Tbe  Salford  koIUng  Milb.  in  KoKland.  began  the  roanubcturc  of 

iilecl  uup  ringH  fiir  pinion  {tackiDg.  al>out  liflcen  >'ears  ago  and,  as 

we  bcbere.  bas-c  mccee^ed  in  (oaoding  a   pcmianciit  trade.     The 

ring*  <rere  prepared  by  preceiweii  not  commonly  known,  if  known  at 

«n.  oalsidc  the  works.      The  section  was  parallel,  wttb  tlie  inner 

,t4ce  iDoaded,  and  the  bars  bad  the  appearance  of  tn,'ing  "  drawn," 

Soow  experiinenta  with  them  in  this  counln.-  led  to  an  opinion 
that  tbeii  exterior  or  wearing  sur&ce  was  not  ime.  and  required 
gtiadbii  to  ivodacc  a  fit.  romps,  condensers,  lubricating  Gtting!^. 
'  wfcty  Talwi,  and  even  ptilleya  and  wliccls.  have  leA  the  engine  HU<ip 
for  Ihe  ouuufiictory.  and  now  the  dislrihnlion  valves  are  threatened 
with  a  like  tate. 

It  is  an  age  of  manolaclare.  and  struggle  for  chcapnev,  or  ratfaer 

a  fllrngftle  for  existeorc  amid  competition,  but  tbe  iocentiwit  and 

.  «ina  that  gorem  this  pbaae  of  modem  induatn*  arc  by  no  menu*  no 

tmpartant  a  matter  «•  tbe  efiect  on  uxe.     This  i*  the  true  economic 
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meiiswrc  of  tlie  niethixls  nf  procluctioi).  If  by  ori^nix^  Inlwr  n 
steam  engine  can  be  reduced  one  half  in  cost,  tlie  use  of  eiigjtiefi 
would  be  mucli  increased,  perhaps  in  inverse  proportion,  but  at 
any  rale  the  eSkcX.  on  ]M>wer-iiMnt;  iIl(^u^^^e^  would  Ik;  a  fact  in  pro- 
portion to  which  the  change  in  engine  making  would  be  an  economic 
trifle.  'RKh\ingK'%  luonomy  of  Manu/arturft.  tvritteu  in  1832,  shonid 
suggest  to  some  mie  the  value  and  imjwrtancc  of  a  similar  treatise 
at  this  day,  now  that  data  is  abundaut.  It  is  not  a  flattering  view 
of  OUT  time  and  pretcnsiom,  but  it  seenii4  no  one  is  able  to  discern 
a  philosophy  of  man ufuct tires  as  he  did,  or  is  capable  of  geiicral- 
iiatiomi,  then  dlfhcidt,  but  now  easy. 


V.  S.  Patent  No.  479^is6,  July  r6,  /S9X. 
0.  B.  Peek.— Cvnlrlfaml  Oi*  Si'iwnilnr. 


The  .specification  of  this  patent  xs  well  as  a  good  many  others 
indicates  the  very  wide  latitude  permiltetl  to  inventors  for  Matting 
fortli  their  im  prove  men  U.  It  is  not  easy  to  find  perspicuous  tenus  tu 
describe  in\''ention«,  and  as  8pecification.s  are  often  drawn  by  those 
not  likilled  in  the  technicalities  involved,  one  need  not  wonder 
nl  some  anil>iguity,  but  certainly  there  are  no  reasons  why  the 
"arrangement"  of  specifications  cannot  follow  some  nnifonn  plan. 

In  tlic  first  I'lace  the  three  primary  clauses  of  a  specification 
iihoidd  conform  tn  the  heads,  "  relates  to"  "consists  in  (or  of)" 
and  "itAobjeets  are."  This  is  the  declaratory  part,  and  in  import- 
ance ranks  next  to  the  claims,  liecausc  of  disclosiug  the  class,  nature 
and  objects  of  the  invention,  as,  the  iuveittor  understands  it.  Tlie 
descriptive  portions  are  to  show  the  maiuier  of  applying  or  using 
the  in\'cnliuti,  and.  in  a  sense,  arc  umm|x>rtant  compared  tu  the 
declaration  and  claims.  In  the  present  case  the  specification  l>egins 
with  a  dcicription  of  the  mechanism,  referring  however  to  a  pre- 
viou.s  appticatiun,  in  which  no  doubt  the  nature  of  the  invention  is 
more  fully  '^'^  forth. 

The  purpose  in  referring  to  the  present  patent,  is  not  to  comment 
upon  the  substance  of  it  or  the  mechanism  involved,  hut  to  ntfer 
some  suggestions  on  "selecltou"  by  centrifugal  force.  In  all 
mechanical  concentrating  machines  the  separation  or  selection  is 
performed  by  gravity  ;  to  some  ex  lent  perhaps  by  adhesion  due  to  the 
atomic  strucllUX  of  particles,  and  [KThajvi  again  to  chemical  affinity 


XOTES  O.V  ryVE.VTIOXtf. 


m 


■mbat  canvas  u  employed  and  "ductorc<l,"  bat  on  llie  wbule  cunecu- 
tntiaa  i»  Mlcctton  b>-  gra\-ity. 

Lather  Waipmer.  C.  K..  of  San  Franciscn.  f>onie  yrar^  ago  con* 
darted  a  csrcftU  aeries  of  experiments  on  tlic  piccipitatiuii  of  parti- 
clca  throiiKh  water,  mid  fruni  his  observations  prepared  lormulae,  in 
wfaich  ibf  elciweiit  of  •mrCaoe  was  a  principal  factor  Thew  experi- 
BcaLt  wwr  the  subject  of  a  paper  read  bcfort  ilic  Twhniral  Society 
of  the  pacific  Coottl.  nnd  romi,  vo  £ir  as  kuown,  the  whole  literatiiiv 
of  the  subject  a*  applietl  to  settling  pmce'i'ies.  Tbe  main  object 
was  to  tliniw  Mime  light  a]N-in  the  laws  iJiat  gnvvm  the  i.-oncentra- 
tioa  at  ratncral  particles,  vritb  wbat  result  cannot  be  staled,  but 
tbcne  is  tlUa  grnenil  fact  pertaininj;  to  the  whole  mnttcr,  that  gravity 
■lone  luu been  Uic  active  uf  M-iilin^  force  dcpeudcd  upon,  and  the 
pa\-it]-  of  particles  bcciiincs  wcalcer  as  the  particles  are  reduced  and 
.  !•  thiir mirfare  incrcaaeti  in  respect  to  vnlutnc.  This  we  know  if.  trne 
of  water  rnKpension,  granite  ur  quartz  with  ^jicclfic  j{ni\ity  of  2,75 
Wcanivd  a»  pulp  or  "iJickcns"  for  buudreds  of  mites  in  siii^pensi<m, 
and  fine  dust  of  any  material  floats  in  the  air  wbeii  subdivision  is 
carried  far  enough. 

The  Migf^cHtiiMi  i%  thai  if  infftcnti  o(  gravity  we  apply  the  greater 
and  contruUable  cleiuetit  of  centrifugal  force,  can  not  selection 
or  cnacmtration  he  carried  on  more  rapidly  and  completely  ? 

This  may  he  iIk  idea  or  scheme  that  lies  at  the  l»ottom  of  U)c 
prctent  int-mtioa.  and  tf  «o  it  ts  worthy  of  carcfid  consideration. 

The  drawing*  an;  tnn  exIetiMVe  aixl  complicjlt^d  Un  leproduction 
hoe  ami  as  at  fine  intimate*!  the  specificatioii  ts  »o  drawn  that  tbc 
aatorr  and  objrvt*  of  the  itiviiitioti  ore  lcf\  to  hifcTriicc.  Any  one 
hilen-itr*!  can  uudy  the  patent  jnd  dnw  theirnn-n  ciHicltisions. 


i   TifK   Stap   Talie. 


The  section  an  pace  IS2  showH  a  form  of  <ttop  \'alve  that  ntay  be 
<  ijBuactTical  than  wlnit  we  mil  a  "glubc  val\-e,"  but  is  infinitely 
better  in  respect  to  fiinctinus.  Tbc  commercial  };lobe  valve  of  our 
day  i»  a  contri^'iutee  that  »hnnld  Ix  modified  or  disappear.  Tbc 
dacfi  arc  BO  obatructed  ind  contracted  that  if  a  valve  is  put  ou  a  pipe 
wbefc  the  6ow  can  be  obf)er\'c<l,  its  obsLraction  will  be  a  matter  of 
aatnobbiBctit.  Socne  fimta  we  kiH>w  of  have  diM^nkHl  tbc  tMmnion 
fixmaad  provlfle  an  elongated  t>ody  that  affords  a  Icsk  ohst ructed 
Aow,  bnt  the  luodification  «how»  is  lietter  still,  and  more  nynimetrical 
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than  the  spheroidal  form.  There  are,  of  course.  Die  same  angles  for 
flow,  and  tlic  design  could  lie  mticli  impro\-«d  U>'  filling  in  the  cor- 
ners, but  they  are  free  or  ' '  full  way"  as  tiie  makers  call  it,  and  the 
shell  requires  no  more  uiaterial  than  the  spherical,  or  glohc  pattern, 
with  a  diaphragm  in  its  axis.  The  valves  shown  arc  made  hy  a 
Nottiiighnm  firm  in  England,  and  the  sooner  it  is  adopted  else- 
where the  belter. 

Stop  cocks,  as  commonly  niade,  are  another  example  of  bad 
practice.  Twenty  per  cent,  more  metal  would  permit  apertures  for 
a  flow  equal  to  tlial  of  a  corresponding  pipe,  hut  to  save  tliis  moiety 
tile  cocks  arc  spoiled,  and  if  a  "free  flow  "  is  wanted  the  ouly  way 
is  to  use  u  cock  one  sixe  larger  than  tlie  rated  one,  and  btiinh  it  at 
the  ends  to  receive  a  sinaller  pipe. 
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A  XBW  STOP  VALVK. 


These  thinpTS  arc  mysteries  of  niudcni  manufacture,  not  in  the 
making  so  much  as  in  the  btiyitig.  No  one  thinks  of  demanding  or 
even  inquirint;  what  the  capacity  of  cocks  and  valves  are,  but  U\ 
some  oilier  Ihingit  they  will  contend  for  one  or  two  per  cent,  of 
eGfteieiic)'.  For  example  they  will  purchi|.se  n  sleain  engine  and 
require  a  guarant>-  of  steam  con.suinptio)),  tlicn  will  purcha.sc  a 
direct-acting  Hteam  pump  incapable  of  performing  with  one  half  the 
same  eflBciciicy  and  l)e  contente<l,  or  will  purchase  a  centrifugal 
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pMQV  HipalatinK  thai  it  Khali  pcribrm  a  <ipccific  duty  with  n  fiwn 
waomt  of  power,  but  will  jiurdia.'w  a  reciprocatiiig  pump,  irilhoiit 
qoHtim).  ttut  has  half  the  eflicicucj-  of  the  cvntnt'ogal  oiiv.  This 
n  aainls-  ■  result  of  lubit,  if  nut.  »  inexplatnable. 


VAIIom  ■■CMfT  rATRNTS. 

Aaaoog  ibc  patents  wicclcd  for  notice  in  tliis  section  wcrv  some 
oa  aavw  proprltcDi.  Imt  aftrr  a  cnroftil  coiiMdcrnliou  of  thcin  the)' 
AT*  laid  Mde,  and  instead  will  be  Kivcn  winiv  iinwrimtihc  n-niarkK 
Ihal  may  earn,  or  descn-e.  criticixtn  if  not  refutation, 

In  a  l«lc  patent  thcic  is  prop<i»cd  a  fonn  c>f  vane«  for  propelk-n» 
tiariac  a  can-wl  cdnc  at  the  rear,  as  the  inventor  savs,  "  to  dis- 
chaise  tbc  water  in  a  dinxtion  opposite  to  the  i-es9cr»  cnursc." 
Tl>c  foUowiilg  i*  i|aote«l  from  the  n{)ccificalion  of  the  patent  refetrrd 
to: 

'■  The  rear  eilge  is  corded  nmund,  m>  ax  to  be  nearly  tangent  to 
time  »hip'^  amrrw:,  *>  the  water  will  lca\-e  the  blade  of  llie  wheel 
puaHe)  to  ihc  tiup'a  amrx,  which  i<t  a  dc^tidcralutn.  while  with  the 
oU  atyle  blade  the  water  k-ai-es  the  wheel  nt  nn  angle  of  nhonl 
tktrty  d^reeK,  and  with  an  n^dinarj-  blade  a  large  perccnta|pe  of  the 
farce  is  expended  in  thruwin};  tbc  water  oat  centri filially,  and  a 
Ursc  part  of  the  water  piisset>  over  the  eiuU  of  the  hUdcs,  doing 
BOaKtnl  work." 

Mr.  Jamca  Umenun.  in  his  book  on  "  TcMihk  Wnler  WliceU," 
apeaks  of  fastetung  a  ship  to  ibe  dock  and  then  driving  the  propeller 
Id  detemiine  its  thniM.  atid  stiggestA  a  icnvc  could  be  placed  iu  a 
AaoK  sopportiBg  a  iirupctk-r.  and  the  pull  Ik  meaauicd  by  n  brake 
or  djmanoaielcr.  We  might  a<ld  other  examples  lo  show  that  the 
popalar  idea  of  a  propeller  i«  that  it  pUHhcH  the  water  nway  iii  a 
dtocction  normal  to  Ibc  face>  of  the  rancA,  and  the  reactioa  tnrm  tlil» 
#ifTf*  thrust  b  the  propelling  power. 

Tbe  lacking  eleiaetit.  function,  or  condition  in  thn»  n;sM>ning 
ahunt  wrew  prufielleri  i>t  tlie  furward  pn>Kre»ion  into  undisiurbvtl 
■aler,  and  thb  clcnicut  in  proi>cllrr  ncllon  is  not  only  lacking  in 
popolar  opiniooa  on  the  Nubjed,  but  also  tn  niotrt  niatbrmattcal 
tnatinent  of  tbe  matter. 

Tbr  inertia  and  immobility  of  Ifae  water  through  which  a  arrvw 
paoKs  At  various  Telocitics  of  prDgresston,  is  sltown  by  the  ivsistance 
K>  a  flat  ^nrfaoe  when  pn^heit  thmuRh  the  water.    Sueh  Tcaislance 
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being  approximately  as  the  cube  of  the  %*eIocity,  Oite  square  foot 
at  tell  feet  per  second,  requiring  n  force  of  more  than  lOn  pounds 
to  propel  il. 

A  vciiHel  moving  at  15  to  SO  knots  an  tiour,  or  26  to  33  feet  per 
second,  would  meet  with  a  resistance  of  600  to  1100 'pounds  per 
square  fool,  on  any  surface  normal  to  the  coume.  The  satnc  law 
applies  to  Che  blades  of  a  propeller,  so  tliat  at  liigli  speeds  of  pro- 
gres-sion  a  screw  may  be  regnrded  tttt  working  in  a  nearly  solid 
"nut,"  and  without  much  radial,  ccutrifuRal  or  other  disturbance 
of  tJjc  water.  Wc  use  the  term  "  nut  "  because  it  completely,  if  not 
ftccuralely  conveys  an  idea  of  the  operation  of  a  screw  at  high 
progressive  speed,  and  it  Is  only  by  this  theor>'  of  the  water's 
inertia  that  the  efficiency  of  screw  propellers  can  \k  accoitnteil  for. 

With  Hpologieit  to  Profe-tsor  Filzgerald  for  this  unscientific 
explanation,  we  think  it  contains  the  essence,  so  to  speak,  of  pro- 
peller action,  and  disposes  of  the  proposition  of  cur\ed  vanes  to 
discharge  water  in  any  direction.  Iti  the  investigation  of  the 
flight  of  birds  there  are  some  propositions  respecting  the  for- 
ward movement  into  undisturbed  air.  The  references  are  not  at  hand. 
but  it  is  immaterial.  Our  contention  is  that  the  evolntion  of  M:nrn- 
propellers  as  a  history  goes  to  sjIiow  that  the  precise  manner  of  their 
action  is  uot  known,  and  that  the  various  forms  proposed  and  made 
are  ba-sed  on  theories  tli.il  do  not  prove  lhemselve.s  in  the  results 
attained  ;  also  tliat  the  diversity  of  practice  in  designing  propellers 
is  a  warrant  for  even  empirical  opinions,  here  or  ciscwiicre. 

We  are  not  speaking  of  or  doubting  the  truth  of  computation  in 
respect  to  fonii,  friction,  ur  operation  of  screws,  (Either  than  to 
claim  that  the  progress  into  undisturbed  or  solid  water  is  the  main 
fact  of  nil,  that  this  is  the  principal  phenomenon  of  propeller  action, 
and  that  at  thirty  to  thirty-five  feet  a  second,  sjieeds  now  attained,  a 
proi>cller  Incomes  a  veritable  screw  in  a  "nut  "  nearly  immovable, 
and  that  centrtfngal  effect,  niigulnr  \-elocilie;*.  and  soon  disappear, 
leaving  Httlc  but  skin  friction  to  be  dealt  with  in  the  case  of  all  the 
diverse  designs  that  have  a  tnie  helical  contour.  From  some 
aathorilies  at  hand  we  eull  the  following: 

"The  reaction  of  a  stream  of  water  acted  upon  by  any  pro- 
pelling instrument  is  the  product  of  ttiese  factors,  namely :  The 
mass  of  a  cubic  foot  of  water,  the  number  of  cubic  feet  acted  upou 
in  a  second,  the  velocity  in  feet  per  second  impressed  on  the  water 
by  the  propeller." — {Jfankifte.) 

Fioni  A  formula  based  on  the  abo\'e  assutnpliou  it  shows  tliat 
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' '  tbe  tknM  nuicK  iw  the  wlority,  and  the  lent  wurk  vane*  a«  tbc 
■qiMfv  of  Ibc  rtrtocity.'*     Another  natliority  says; 

"To  saacrt  that  ■  screw  works  witli  uuiisually  tittle  slip  u  to 
profv  that  it  works  with  ■  \ai^  woiUe  of  power." 

Vi*«  migbl  go  oa  to  <iQalc  a  ){rc-nt  nurnltcr  of  propoMtlonii  of  the 
kind,  int-indtnK  Mr.  FrcFude's  iii  hU  sotnrwliat  swi:rping  tUnilil  of 
an  raiiMS  asnmnl  fonnular  relating  to  propcUer  action, 
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Tin*  iitmitinn  coniprchrndit  rxlrnj^ivc  fraturrs  in  (li->i)!ti  Atul 
■ttnccHHStt  that  ntc  voy  fully  act  Umh  by  dr&wiugA  and  much 
toB  fntly  by  tbc  •pccificAtioa. 

Tbc  hnnlion  rdalcn  to  triple  comptniiid  t-n^ines  of  the  <^a- 
taOHry  type.  Tbc  initial  and  ialcnDcdiatc  cylinders  arc  suprrin- 
fjd,  •»  aecn  in  the  drawitiK,  and  two  ftitigle  acting  low  prcMUtc 
eyliad«Bi  brocalh.   tbc   latter  perfonniug   tlic  function  of  guicks 


to  aufttfliti  the  diagonal  Uirust  of  the  connecting  rods  and  also  con- 
slitutc  n  section  of  the  main  franimg. 

Mcaiii  dbtribiition  for  llio  fint  tu'o  cylindeni  is  perfonncd  by  a' 
piston  valve  l>ctwccu  llicin,  and  for  the  two  low  prcssiiix;  cylinder* 
by  the  jfridiron  slide*  shown  in  section  at  the  top.  The  valw  gear- 
ing is  unique.  consistliiE  of  what  may  he  called  a  '  floating  link" 
and  sliding  block,  controlled  by  a  centrifugal  governor,  producing 
regulation  by  \'ftriable  cut  off  in  the  usual  manner.  The  slide  valres 
of  the  low  pressure  c>-lindcrs  have  scats  inserted  in  bored  chambers, 
and  arc  operated  from  a  fixed  point  on  the  link,  the  whole  valve 
syatetn  deriving  movement  from  a  single  eccentric,  a.^  urill  be  seen 
in  the  diui;riim5. 

The  cKtcrnnl  ap])earance  of  the  engine  is  especially  symmetrical, 
a*  have  been  various  designs  of  Mr.  Strong's,  and  the  whole  seenis  to 
hn\*c  been  the  result  of  an  eflbrt  to  put  into  condensed  and  <iimpte 
form  various  ctioracteri^tic  features  of  modem  high-speed  engines, 
in  harmonious  relation. 

Without  attem|>tiug  an  analysis  of  the  valve  movements,  whicbl 
nt  this  day  can  l>e  assumed  as  correct,  when  coming  from  the  hands ' 
of  a  competent  steam  engineer,  the  present  engine  ha»!  the  following 
reatnrrs  of  note.  The  double  low  pressure  cylinders  and  direct 
connection  Ironi  the  cranks  to  the  pistons ;  reducing  the  height,  oi 
length,  of  tlie  engine  to  that  of  a  side  by  side  or  single  cylinder 
oiie ;  the  enckwtire  of  all  mnning  park;,  including  the  governor 
Jinks  and  first  movers  of  Uic  vah'c  gearing.  All  vaI\T  motions 
deritvil  from  a  single  eccentric.  A  built  np  frame  coosisdng  of  • 
snh  Iwise.  crank  chamber.  low  preiwure  cj-linders,  then  the  initial 
and  intcnucdiate  cylinders,  the  whole  tapering  upward  in  the  order 
of  their  respecti\-e  cubic  dimensions. 

To  trace  back  the  evolution  of  steam  engine  amngenient  ani^ 
framing,  taking  the  W'estinghoiue  and  Willao  engines  of  1880.  audi 
siKvec<Uug  type«  o''   the   single-acting   type,  down  to  the  pceseat 
time  :  the  steeple-fraaked,  direct  connected  marme  eogines  o(  167 
and  sdiKV.  with  Ibe  many  intermediate  designs  of  xtatknanr  enginBk^ 
^^fgitg  more  or  less  toward  the  two  t%-pe5  named,  oae  can  see  a 
kind  of  Order  and  seqaence  toward  an  ideal  vertical  steam  eBgine 
that  is  on  iu  way.  but  doubtless  Ear  from  peifated  at  this  tuae. 

The  mottipk  cylindet  airattgcjinit.  and  the  high  ptcssvrea 
coocooBiaitant  with  increased  expansion,  have  distttrtted  a  good 
dnl  tbe  srvdaal  evohitioo  of  desigB.  High  speed  has  at  the  same 
time  been  added,  increasing  bearing  surincts.  ahcnng  tbe  iBwnr  of 
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labriertion.  and  Ibe  malrnal  (or  lieaHuKs.  It  has  been  a  strttRgle 
the  ideal,  with  fonnidablc  obstacles  arising  at  every  tiini, 
m  could  HOC  be  tamed  aside,  but  roust  be  absorbed  or 
cfadkatnL 

This  raix  idiI  Atrugglr  townrd  the  idral  rngiiic  could  uevcr  bave 
gone  on  ft*  it  Iiah  without  the  powerful  iui-ciUivc  of  steam  cconamy, 
«r  maaey  «irtnjc.  it  may  be  cftllrd.  miiKtAtitly  tncreafrinft  in  impOT- 
taocr  by  wider  mm.  Tlie  jjiin  in  thi*  resjx^'t  ha»  oulstrijipcd  even 
tlw  cndltSB  nwdificatinn  in  coustmctivc  features,  or  lias  paid  the  cost 
«f  esperiments  at  we  w«nt  along.  Fairly  xtatcHl,  stkI  with  reqwct 
m  Mean  poirer  as  a  whole,  the  economy  uf  Tuel  has  been  gotnf:  on 
•I  ibc  r»te  of  one  pounil  of  coal  |>cr  Iwrse  p'.iwcr  for  ever>'  five  years 
of  cAwt.  and  hax  now  nearly  reached  the  limitations  set  up  by  thcr- 
law«.  quali&cd  by  the  pov«ibilitiw  of  construction  and  mainte- 

«och  as  present  knowledge  pcrmiu. 
C«ioiin«Wi  reasoning  in  theise  things  measures  the  future  by  the 
paM.  sIdUed  muaning  d«C!i  not,  und  to  claim  that  the  future  is  lo 
MK  cbansta  in  the  design  and  ojwmtion  of  steam  engincii  gu  on  as 
n  dw  paat  u  aot  a  rational  oMiinifition.  nnr  tx  it  in  accordance  with 
f ■■iliii r  precedents.  For  example,  the  Jonvnl  nnd  Koumcyron  tur- 
hiac  water  wheels  went  introduced  iu  this  vouittry  about  thirty  and 
farty  )car«  a^»  nrsjiectix-ely,  and  among  the  veiy  lint  wlieeLs  set  at 
work,  tboae  at  Loatell  aud  I'hiludclphin  fur  example,  are  as  good 
wlMdi  la  caa  he  made  now,  not  only  in  rcAjKct  to  cflicicnc>',  but  in 
ooMtTvctMn  aa  well. 

It  n  ime  the  element  dcnit  with  was  tangible,  ponderable  nnd 
imihlt  to  pbyscal  Inws  tolerably  well  understood /or  a  century 
port  i  not  tike  beat  surrounded  by  m^nttcr^'.  intangible,  invisible,  and 
vih  orwty  discovered  rvlatiuns.  but  making  allowance  fur  all  this, 
IhcR  b  cKi  doabt  that  rtcam  engines  are  fast  approaching  a  •itate  at 
tk  prcacnt  day  that  may  be  compareil  with  that  of  water  wheels  in 
I'M  uhI  ISXI,  and  Ibe  |iTvsmt  engi  ne.  whether  many  or  a  few  of  it* 
chaiMleiiitics  survive  in  future  practkv.  %etus  another  step  toward 
Ife  ideal 

Tile  intcrnal-combti<)tton  class  of  engines,  which,  acconltng  to 
■uty  conjeclures.  are  to  supplant  the  stcaio  engine,  lia\-e  now 
*m$  Mlvantage  in  fuel  conoumption,  or  ftiel  cost.  Ga»  or  petro- 
hn  bwncd  wilh'n  a  c>-lindrr  is  apparently  a  cheaper  Kouroe  of 
^w.  becaaae  the  methotl  it  novel,  and  tlic  value  of  heat-producing 
W  hak  not  had  time  to  adjuM  its  price  on  (be  basis  of  its  "energy," 
X  a  Modve  elemetil.     Eivn  power  itiielf  is  far  frum  having  a  settled 
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conimercinl  value  such  as  we  may  reasonably  expect  U  to  have  ut 
the  near  future,  and  of  a)iir%-  the  clt;mcnt.s  of  its  produrtion  must 
vary  more  still,  but  wheii  the  value  of  carbonaceous  »ul>«tmiceft  is  i 
determined  by  their  heat,  then  the  internal  combustion  engioc,  as{ 
now  made,  will  \x  at  some  disadvantage  with  it.<i  high  temperature, ; 
sudden  itiipiiliie,  and  consequent  irregular  strains. 


BRIOOS  IW  SCANDINAVIA-" 
No.  II. 


I  Icncw  that  Briggs  would  in  one  day  Irani  more  of  Danish 

affairi  than  T  could  in  n  week,  mid  not  to  prolit  by  hi.s  oK-<erv'ations 
would  have  been  to  come  away  unUil'onncd.  I  therefore  continued 
the  conversation  with  a  remark  about  the  coiuitry. 

"Denmark."  said  Hriggs,  "  i.t  but  the  thTcsbald  of  the  Scandi- 
navian oouutrics.  You  sec  in  Copenhagen  but  the  door.  I  am 
going  to  Sweden." 

I  had  myself  ttiken  pait.'i.ige  for  tlie  next  day  to  Gvtheiiborg, 
and  was  astouiehcd  and  pleased  to  fiud  that  Briggs  had  done  the 
satne.  "This  country, "  .said  Briggs.  "was  brought  more  in 
contoct  with  Latin  ami  Celtic  civilization  than  the  more  Xurthcrm 
States.  The  people  ha\*c  here  a  praud  history  of  dariug  and 
snocessful  conquest  that  iii  modem  lime.s  we  call  robbery.  Rob- 
bery !  If  an  old  Dane  with  fifty  men  Landed  on  the  Latin  coast  or 
elsewhere,  and  drove  out  the  population  of  a  city  and  took  away 
the  spoils,  tl!at  was  robbery  I  If  Napoleon  razed  a  whole  country 
with  a  .soldiery  niinierically  cciual  to  the  male  poi>ulBtinn,  tliat  was 
couqneist  —  victory!  Bah!  Tbis  is  the  modern  view  of  the  ca.-w:. 
Who  croi^sed  the  Atlantic  in  frail  and  illprovided  ships  long  before 
Columbus  or  Ferdinand  of  Spaui  were  Ix>rn.'  The  Nnrthinen  ! 
And  wb»t  is  said  of  it  now  ?  I  may  say.  who  even  knows  it  now  ? 
Read  Ihe  Sagas  of  Icelaud." 

"  Bxciise  me,"  said  1,  at  that  moment  I  had  picked  up  a  "DansJ;" 
newspaper,  and  Brifjgs'  projKisition  reaching  my  ears  at  the  same 
lime  that  the  Danish  print  met  my  eyes.  Briggs  look«l  hard  at  me 
for  a  moment  and  went  on  smoking  for  a  time  in  silence,  and  then 
asked,    "Have  you  secured  your  photographs  ?" 


*Th«  prawM  ftnlcloL.  liere  •Itend  sail  tevlw].  wtnc  wrtum  tnr  tbu  ISOlUir  uT  Isikvtbt.  tor 
A  rurplKn  piibtlMltnn,  tti  IHM.,  uid  linvo  DM  bmii  {wlill>h»l  la  Uih  Kinnlry.  "  Brifta,"  II  n«ad 
nanllir  Ih'  «I<I.  I>  Ibii  "  IIiiDle  Cssudutn  "  cd  "TVebno." 
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"  D<Mi't  fou  know,"  said  be,  "tbai  everyone  who  coma  licre. 
to  CoficalMfcn,  ntriet  itway  n  portniaiittrau  full  of  photof;raph&, 
ttlnn  toaiTtaonrBldant's  statnary  }  Vou  are  non-  iii  the  city  (hat 
baa  ibc  booar  of  gmD|{  to  the  world  a  kcdiua,  who  ntnonK  ^culiitoni 
has  no  peer,—  wbo  in  his  art  was  grcAter  thau  Shakespeare  in  the 
AwBB.  or  Hooer  lii  poesy ; —  that  man  whose  genius  in  equalled 
oo^  by  tbe  cDomiotu  extent  qF  hi»  winks  1' ' 

C  Untcd  tliat  TfaorwaMflen  was  a  roojeni  sculptor.  ThiH 
ny  fnnid  nti  a  lender  point  "Tnith  is  truth.  wfaere\*er 
."  wid  be:  "but  tbc  stmiKtli  of  arEumcntA  based  upon  facts 
■  If— tin-d  fay  paralleU."  Seeiiiff  tlie  lonjt  argument  that  \h\»  i»ew 
fmfkCMliaa  (areUdd.  I  inrtantly  orHcrtd  luncheon. 

Tbc  next  mominic  fnuui)  U5  nn  lioani  the  steamer,  and  I  vrn- 
tonnl  to  aide  Bngg«  what  bad  culled  bini  m  far  North  In  the  wiiiier, 
"I  cwmt,"  Mid  be,  "io  the  interest  of  an  argument.  I  am 
gaiag  Io  Slodtbolm  to  rxaminc  lecnnlx.  and  if  occcaaary  shall  go 
abo  to  Sorway,  or  erea  to  Iceland,  to  attain  tlte  object  I  bave  in 
Tic*.  A  aodcty  of  wbicH  I  am  a  member,  has  oiie  and  all  thought 
proper  tocxtnl  tbearaoonl  of  liberty  eujnyci)  in  modem  tiine<i.  nod 
■y  bowiiiPM  l«  to  proTC  tbetn  miirtakco — utterly  mtMaken.  Already 
bave  I  burled  the  Grecian.  Roman  and  Italian  Repulklics  tn  their 
iBMb.  and  t»nw  intend  tu  complete  the  nr^nmcnt  and  leave  no 
»iaii|tl  oS  tUa  a.«Miniption  rvmainini;,  h>'  showing  tbe  dereloi^ment 
— or  rather  tbe  cxisteocc  —  of  civil  liberty  in  Sweden  nine  hundred 

W«  ateancd  alowty   otit  of   tbe   borbor.    paaKd   tbc    "acbocd 

ife^b"  wbiefa  in  Dumber  and  nze  seem  mit  of  proportion  to  so  mubII 

■  oMotry  aa  Denmark. :  poaaed  the  Ihmntiii  old  rimdel.  that  Inr  nge<i 

vaacooridcnd  imprc^able,  and   finally  out  into  lite  Mund^tbe 

'K-«-1-t-c-g-a-l  '"  said  Briggv  spelling  the  word  carefully. 

Two  hoar»  later  we  were  off  the  muparls  of  Elidnor,  or 
"HcWttcor"  wlicre  the  gbost  of  Hamlet's  father  walked  abroad. 
wA  Ihoeby.  togetbef  with  ita  decUmatiott,  provoked  an  Jmita- 
baa  wA  cmalabaa  tbat  hac  deacvnded  even  to  our  time^i.  not  alone 
ta  the  cbasacla  of  poc^  nor  upou  the  legitimate  stage,  for  ytmrv. 
a|Blhard  tbia  aacient  gho«t  declaituin^  in  a  cvuntr)-  bam. 

I  iaoked  ttftwtnd  and  tanwni  Ilrigg^  tixtking  o\'er  tlte  mil.  stniight 
4vni  jato  tbe  water.  Directly  he  made  a  motion,  aa  Ibongb  be 
ew  ffBinff  to  jump  o\-er  hcaA  forcnm^l  into  the  ?«ea,  and  I  ran  to 
taaqai^ly  aa  1  could.  He  turucd  ton-anh  me  with  n  gbostly 
fate-    "Ptncfa."  Mid  be  feebly,  and  utarted  for  tl>c  cabin.     In  ten 
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minutes  more  I  followed.  Tell  nboiit  crcMsing  the  Channel !  Tnlk 
aboui  Uie  Bay  of  Biscay  and  ihe  Morlh  Atlantic !  I'or  Kcouiiic 
"  cockscr«w  "  convolutions  of  a  ship,  cooimcnd  rac  to  the  Kattegat 
in  a  stiff  wind  and  a  short  ship.  My  mmaiice  and  Briggs'  phil- 
osophy having  been  effectually  snuffed  out,  we  remained  below 
until  evening,  when  wc  reached  the  "Giita  Elf."  or  Cotha  River,  on 
tlie  banks  of  which  stand  (k>thenbiirg. 

For  half  a  dozen  miles  below  the  city  lite  river  is  filled  with 
granite  rocks — 'small  islands  scattered  right  and  left  —  suggesting 
that  they  might  Imve  at  .some  time  l>eeii  rained  down  Jn  the  Kreatest 
conftuiion.  The  channel  is  so  tortuous  and  the  danger  so  great  in  I 
running  through  these  grauitc  islands,  that  the  captain  coiiclndeil  to 
wait  until  morning  before  proceeding  up  to  the  city,  and  a  rare 
opportunity  it  gave  us  in  the  morning  of  seeing  what  nn  other  port 
in  the  world  can  claim  ;  for  miles,  indeed,  until  Ihe  cipirest  of 
Ciiteburg  were  in  view,  not  a  square  yard  of  earth  is  seen ;  all 
granite,  hard,  cold,  grey  granite. 

One  becomes  sceptical,  as  they  proceed  up  the  river,  x»  to 
whether  any  human  being  can  exist  in  such  a  place  :  not  a  tree,  a 
shrub,  or  a  l>lade  of  grass!  The  fishermen's  huts,  the  only  habita- 
tions of  any  kitid  to  be  seen,  are  lashed  to  the  granite  rocks  with 
iron  rods,  to  keep  them  from  being  blou'u  away. 

I  arose  in  time  to  see  this  wonderful  picture  of  Nature's  hardest 
Dace,  and  was  so  intent  upon  my  own  reflections  that  I  forgot  Briggs 
for  a  time.  I  knew  w<:ll  enough  that  he  was  "  abroad."  He  wa.<i 
on  the  bridge  with  the  Swedish  captain,  the  latter  engaged  in 
the  double  duty  of  pointing  out  noteworthy  objects  and  avoiding 
Briggs'  umbrella,  which  he  always  employs  in  conjunction  with  hiti 
tongue  ill  explaining  his  thoughts,  especially  when  forcible  deinon- 
stnilion&  are  called  for.  He  wa.s  talking  Knglish  ;  his  knowledge  of 
"Svcnsk"  was  not  sufficient  for  the  expression  of  his  feelings 
under  the  circumstances,  "Come  up  here,"  said  he.  "and  get  a 
good  view.  Here  are  a&sociatioii^  that  should  stir  the  mind  of  any 
oik;.  Mere.  sir.  among  these  granite  rocks  in  this  ccJd.  bleak  land, 
was  bre<l  a  race  of  men  whose  arms  carried  terror  to  the  hearts  of  a 
more  numerous  people  skilletl  iu  the  so-called  art:^  of  a  superior 
civilization.  Here,  from  these  barren  plains  of  Gothland,  u^ent 
forth  the  white-haired  bar)>arians  who  coiiqnered  Rome." 

"Golhlaud,"  said  he.  "is  the  name  of  a  Baltic  Island;  but 
this  country,  the  sontli  of  Sw«lcn,  is  level,  although  the  be:«t  or 
most  fertile  part  of  the  country  Li  poor  enough.     Why.  sir,  this 
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of  Gothland  bu  mofc  bMtor>-  ia  it  tlinn  hulf  tli«  rcM  of 
Eomiw.  GttdiKniii  Vtuu,  UukIoviu  Adolphus,  and  Charlrs  XTI. 
fr«n  ben-  the  ){reater  part  of  armies  who  never  ctttininl  their 
Militarj-  science,  except  as  modifie*!  b>-  improvcmeiiU  in 
veajMoa,  rests  now  mofc  npoti  Ui«  tactio  of  GiiHtxivU!*  Ailulpfaus 
tbas  tboK  oC  any  utbcr  great  captain." 

Brigg*  waa  Koios  tlirectly  on  to  Stockholm,  and  so  intent  wan  Ite 
opMi  the  nain  objectii  of  biit  jciurney.  thnt  no  penniBsion  would  cause 
him  Id  alop  in  Ootbeiiliurg. 

This  bcaotifiil  little  city  i»  situated  at  the  mouth,  or  nearly  no, 
ol  Um  Gutha  River,  which  dniit»  Ijike  Weniier.  This  river, 
brcanar  of  the  cataracts,  to  DOC  nnvignble  Tor  any  tliitlana;  ahow  it» 
[Txillueiicc  with  the  KattegaL  The  celebrated  (totha  Coiwl,  which 
w^*  KlU  fcart  ia  butbliag.  bmu  part  of  the  waterway  between 
GoUicnbun  aw)  I^ke  Wenner. 

Tltis  ia  tbc  commcrcia!  entrepot  of  Sweden.  Having  a  safe 
hmAot.  and  lying  on  the  tide  of  tlw  counlr>-  townrdit  England,  tbe 
cmvth  and  future  ptuiiperity  of  the  city  miat  be  mciuure<l  by 
iht  developnent  of  Sweden.  It  contniits  80,(H)0  inhabitants,  but 
iwiiiiil  by  oibcr  statvUrda  than  the  popaUtion.  the  diy  nuty  lie 
as  fTprtaenting  a  population  twice  as  great.  In  tbe 
pari,  not  an  InCmor  bnildiug  is  »ecn.  The  streets  are 
and  perfectly,  the  curbs  and  gutters  being  cut  from  single  bluckx 
gtBuite  30  indtca  or  more  in  width.  Canals  of  clear  freab  water 
■a  tkrotigb  Ibe  principal  utrcetn.  Tbc  old  niDipart».  now  dcmol- 
hel.  bave.  a*  iu  mutt  old  Hurupean  citiefl,  futniHbed  a  site  for 
ide  butilrraidft  that  aurrountl  the  outJtkirla. 
Tberv  is  a  »a\'al  school,  a  polytechnic  school,  a  nnolt,  though 
eameaiD  and  theatre  that  is  a  matter  of  axtoDishmcnt  to 
TbeiT  arc  oho  several  6ue  cbun:lirfi.  tbe  spires  of  which 
cmrciwl  with  c<*ppcr.  Tbc  ntuluc  of  Oii»tavu.s  Adulphu».  in 
the  public  aquare.  ia  a  nobW  work. 

Two  day*  lilrr  I  went  on  to  Stnckbntm,  n  long  ride  of  two  bun- 
1  and  tarty  inilca,  acrws  a  country,  with  lew  exceptiona,  banvn 
bleak.      1  reached  Stockholm,  and  taking  a  cab  to  tbc  Hotel 
tytleberg.  inquired  fat  Srigg^     ' '  The  raau  with  an  umbrelU  and 
led  whLnken  V  Mid  the  potter. 

I  tmnd  &Hgg»  in  hi«  mam  at  a  large  table  cxtvered  with  books, 
and  mauaacrfpl.     At  one  end  sat  a  Swedish  interpreter,  at 
other  a  cottricr:  my  'ftknd  in  the  center  with  hifiLtai  off.  and 
•o  iatail  upon  hi*  work  that  he  (ltd  not  even  look  up  wbcu  I  entered. 
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*'  Come  in  !"  he  answered  to  the  knock  ;  and  after  entering,  as 
said,  il  was  some  time  before  he  looked  up  and  stared  a  tiioment  to 
collect  liis  thonghls.  "  0  ye%  \  glad  to  sec  yoti.  Take  a  chair."  he 
said  ;  and  in  a  moment,  without  aiiy  questions  as  to  how  and  when 
I  came  to  Stockholm,  he  went  on.  "  I  have  found  all  and  more 
than  1  cxpccttd.  What  is  the  reason  that  some  of  this  vast  store  of 
litcrniurc  here  in  the  North  has  not  titreti  translated  into  our  Ian- 
guftge?  Why  is  it  that  I  must  travel  a  thousand  tuites  to  Stock- 
holm and  employ  an  interpreter  to  get  at  facts  in  hislorj-.  which, 
if  thef  had  transpired  in  the  Latin  Fcnin.Hula.  wonld  have  had 
almost  as  many  chronicles  as  there  were  actors?  It  is  nn  infernal 
shame,"  *id  Brlggpi.  rising  to  his  feet  and  overturning  his  chair, 
"  Is  Jupiter  so  much  greater  than  Tlior?  Is  the  niytliolog>'  of  the 
North  devoid  of  interest  to  us.  the  children  of  the  ikandian  racv  i 
What,  I  say,  docs  this  mean?  Why,  sir,  even  Holywell  Street 
contains  not  a  volume;  in  which  we  can  read  of  this  countrj' :  so  rich, 
not  only  tn  histor>'  that  slionld  have  the  foremost  plan  in  onr 
memories,  but  rich  also  in  a  literature,  to  us  a  scaled  lKx>k. 

"  IjOok  at  Oeifier  !"  said  Hrij^s,  bringing  hi.s  hand  down  upon 
a  book  that  lay  on  the  table  with  such  force  that  the  ink  was  upuet. 
atid  the  two  assi-stant-s  nioveii  farther  off  and  looked  amazed. 
"  I./X)k  at  Oeiger  1  In  no  tongue  on  earth  has  more  eloquence, 
lK;anty,  and  descriptive  power  been  written.  What  couutr)'  has  4 
greater  historian?  Ills  history  of  the  Swedes  has  been  in  part 
translated  into  English,  and  why  not  completed  ?  Why  is  not  tlie 
book  ill  all  of  our  libraries  ?  And  why  ore  we  uol  as  familiar  with 
the  history  of  the  Swedes  as  wc  arc  with  the  history  of  the  l^tin 
races?  I  n-ill  tell  von."  said  Briggs,  his  tone  becoming  slightly 
sarcastic.  "Our  affinity  is  and  has  been  for  centuries  with  tlie 
Latin  and  Celtic  races.  Wc  6nd  it  flattcring  to  compare  our  pro- 
gressive modern  civilisation  with  that  of  Rome  and  the  I.,Atin  peo- 
ple. It  la  not  pleasant  to  admit  the  daring  and  conquests  of 
these  Northern  jwople  ihat  two  centuries  ago  buffeted  us  about 
as  our  troops  now  do  the  Abyssinians.  Besides,  the  progre»t  here 
is  such  as  to  disparage  even  our  own  boasted  achievements. 
Sweden,  with  a  little  more  than  four  millions  of  population,  has  six 
tlioiisniid  free  schooU !  Six  thousand  free  schooK  sir!"  Again 
Briggs'  hand  came  down  upon  the  table,,  causing  "Geiger"  and 
other  volnmes  lo  bounce  like  puppets. 

I  ventured  to  inquire  how  he  progressed  in  the  main  object  of 
his  research. 
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Srigf«  reacbeil  for  a  hook,  and  fnmi  between  the  Icavc^  drew 
a  mftnuKTtiM  trna^nttnn.put  on  \\'\s  glnfises.  ami  after  Kcaniiing 
paper  for  a  time,  went  on  as  follows ; — '"When  Olavc,  the  I*np 
kinK.  tdfaed  in  Sweden,  be  iLipired  to  the  Government  ol'  the 
None  ccMiDtiy  also.  Ttii»  proposed  dtial  {{oveniment  had  no  object 
htyooA  the  kinK'*  anibiiiou,  luid  was  distasteful  to  the  Swedish 
pBPjiie.  Norway  hsd  no  power  to  tvm!^  the  Swedi>li  IcniK.  Iiut  '><iit 
BPTOyi  friKB  omonfi  lier  nobihty  and  chief  meii  to  make  a  verbal 
protest  Bicainst  this  scheme  of  Ola^'c's,  and  were  instntctcd  to 
<l(li<U  their  mc-Wiage  ttefore  the  Kwe<lisli  kiti({  in  [icRtuii.  TllCTte 
NfXK  oohle*  were  afraid  to  go  before  th^  Lap  ktn^.  and  lin>t  nreut 
to  Tboricny.  the  leader  of  tbc  pcasantA,  one  of  the  chief  *  laymen,' 
tnA  **kcd  hi*  interce*Mon  in  favor  uf  tbc  N'nr«c  |>etitton.  When 
tbc  oullcr  wu  prewntrd  tu  Thorgny  be  ILitened  in  •iileiice  to  what 
nid,  and  then  made  tlic  followinK  reply  to  the  pditiotier^  -. — 
"Scnmcely  yon  comport  yourselves,  yc  wbo  l>enr  the  noble 
\\*by  didst  not  Wthink  tby^^h-es.  tfcfare  setting  out  upon 
jottmry,  that  thou  wcrt  not  stnm);  cUDiiKb  to  Hpeak  to  our 
[.  Oia\-e.     Tu  tor  it  wvnin  nut  Icxx  iKuiontbte  tn  licloii^;  to  the 

lUarnl  have  Ijboty  of  speech  ev-cn  tiefore  the  KtOK." 
"  How  does  that  iOOiMl  ?"  Miid  HriKftH.  "  These  H'onls  air  tww 
It  fanndred  ytas%  old.  Ilui  ilu»,"  conlinntrd  he,  "is  not  all." 
**  A  Falkmert  was  colled  at  Upsala.  and  the  King  with  the 
nnbled.  The  Morse  amluLisadors  prr$enl«d  thetr  protest ; 
tal  the  King  was  offended,  and  stopfwd  theui  in  ihcir  harangoe. 
twidiih  nobler  abo  apuke ;  but  with  the  same  result.  Pinnlly, 
sy,  the  leader  of  tlw  pesKants,  artiKe  and  all  was  silent :  He 
'  wc  the  pcwuuiu  will  thai  thou.  King  Ola^x,'  do  thus  and  », 
*  «r  we  win  tuni  upon  thee  sod  &lay  thee  -,  for  so  our  foiefntticr^  dtd, 
threw  Ave  ktngn  into  a  well.  who.  tike  Ihee,  were  pufled  up 
pride!" 

Bri|S»'  reading  of  Thorpiy'*  speech  was  well  worth  a  trip  to 

SMdthofan.      AfUr  finiKhioK.  nnf;!^  stopped  a  moment,  and  then 

■id— "Talk  »f  I)cimMthenc5  m  Cicero  !     When  have  you  heard  n 

i[lM.ch  like  that  ?     Tbiuk  of  the  cirvum^suuccs.     The  leader  of  the 

otandtng  bcfote  the  idrnnKrst  king  that  Sweden  had  ever 

m.  and  qxakiof  like  itiis.     U  not  this  ci\-il  hberty  *     What  Ls 

oar  v(  pandiag  the  <lubbomneM  of  the  Dutchmen  ottainst  a 

JfD  rairr  aa  an  example  of  civil  liberty,    wbrn   here,   on  this 

md.  idz  bandied  yvan  before,  was  a  Republic  more  complete, 

OBC  that  has  lasted  ever  since,"   added  Briggs,  utting  down 

■■ilr  cxbauotnl. 
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Tbc  Union  Cu  Bapnc  Co..  of  this  City,  hnvc^  just  iasned  ■  new 
cditiaD  of  tbrir  "  nurine  ciUlogDe."  and  wnd  lis  tlic  plate  oppotile. 
wlikii  is  not  iDclnded  in  tbc  publislicti  illustmUonH.  A  dcsiTiptioa 
«f  Ibe  plalc  wmid  br  mpcrfluous,  rxtxpt  to  say  that  ttie  boat  is  tbv 
TUISir.  of  nro  hone  po«w.  the  sftiir  at  Kclsct,  W'tishmgton.  and 
tbc  Ban  with  ibc  pipe,  a  pbiloaophcr. 

By  BO  cnoctiaent  of  C(i«Ktc«,  conceived  in  slupiditj-,  or  cbe 
nadr  1o  protect  pilots  aod  enKinens.  ^*  veiweU  itapclled  wlinlly  or  in 
part  by  steam."  are  not  oUon-ed  la  naviKntc  the  waters  of  this  coun- 
try witboat  bdnjf  in  diargc  of  a  licensed  en^neer  and  pilot, 
A«de  from  the  anfcUDoableness  of  xuoh  a  slatttie,  and  the  amount 
«C  lytDg  and  decdt  it  luu  called  out  in  efforts  to  evade  the  law,  it 
has  bvcn  prodartivc  of  one  piod  rrstilt.  It  has  lead  tu  tbc  Invention 
«f  iMmla  not  "  irapelled  wholly  or  in  jart  by  steam,"  still  btiving  tli« 
wqpdfwl  nothre  povrr  and  with  ndva^tag1Slo^-er  steam.  This,  wc 
lart  **  *  good  rcsalt,  but  it  docs  not  destroy,  but  Increases,  th« 
afeMUility  of  Ibe  regulation  named,  and  yet  in  force,  respecting 
propcUod  veaacb.  In  tbc  Bay  of  San  Froncisco.  vrilb  MO 
of  ooaat,  atnl  frooi  A  to  10  miles  wide,  the  ptotcetlon  of  human 
:iKb  two  lioeoaed  officer*  on  a  launrh  e\'en  of  the  smallest 
bat  ta  Ibe  Tbama,  at  Uondon.  STM)  yards  wide,  with  Gve  mtl- 
of  pcof4e  ctnwded  within  a  distance  of  len  miles  akni]!  Ibc 
and  the  suriaor  swarminc  with  all  kinds  of  craft,  no  such 
paleraal  nqaimnent  exUts. 

A*  ivmariccd,  tbc  c^'asion  ^f  this  Iaw*  bos  been  a  powerful  iucen* 
trvT  in  developinjc  the  "  internal  combustion  "  engines  for  boat  driv- 
iMK.  md6  if  we  keep  en  to  the  latio  nf  tliree  years  past,  a  gas  engine 
laaodk  will  be  included  iu  Ibe  cqutptnent  of  all  uuailics  ba\-in^  the 
n^wcd  mate  rcpresuitatives- 

At  Sanntilo  the  launch  fleet  u  becoming  an  nrmada,  and  each 
mm  boat  b«  umae  wdded  feature  or  iiDprot-emcnt  that  calls  out  cniu- 
btion.  Tbc  boiMers  are  hamsaed  with  ini|uihcs  and  orders,  m>  much 
w  that  tbey  camot  find  time  to  fit  oat  larger  vefaebi,  which  is  an 
lahtooo  snoog  ibem  now.  The  eogujcs  are  Teaching  fifty  bor»e 
fnwcr,  aad  will,  do  dtmfat,  reach  a  hundred  soon. 

As  apbakm  as  to  ibe  merits  of  gas-driven  lannches  is  not  called 
fa>.  kbe  facta  wc  have  rercrtcd  arc  of  more  Unpurtancr,  and  the  only 
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field  for  conjecture  now  U.  as  to  how  rnany  siich  launches  will  be  in  | 
use  if  thiugx  conliime  as  tliey  nre  goiiig  ik>w. 

We  can  xvell  rciiiember  when,  thivc  years  api,  Mr.  M.  M.  Bar- 
rett, of  the  Union  Gas  Engine  Company,  brought  on  the  Sausalito 
ferry  boat  one  day  a  tiny  litlle  launch,  about  twelve  feet  long.  6t1ed 
with  a  .small  gas  engine.  People  stared  at  it  am!  laughed,  but  that 
little  boat  is  in  commission  yet,  after  running  many  thousands  of 
uilcs,  and  has  never,  that  wc  know  oi,  hud  any  accident  from  faalt^ 
of  conslTuctiun  or  want  of  eudunince. 

Secretary  Barrett,  of  the  San  Francisco  Gas  Light  Co..  followed 
with  the  MaJrone,  a  more  pretentions  boat  twenty-two  feet  long, 
niso  in  commission  yet,  and  then  they  came  iu  »core.s,  iititti  at  the 
present  timi;  t)te  whole  fleet  must  number  more  than  three  hundivd, 
counting  gas  engine  driven  craft  of  all  kinds  in  this  Bay,  or  bnill 
here  for  other  waters. 

The  last  novelty  we  have  seen  was  a  "  sieni  wheeler  "  for  service 
on  l^el  River,  in  Humboldt  County,  a  strange  looking  craft  that  was 
taken  away  without  her  cabin  moiiuttngs,  on  the  deck  of  a  idiip, 
after  successful  trials  here  on  the  Bay. 

Advices  from  the  Kel  River  district  say  this  stem  wheel  packet 
makes  four  miles  tin  h^ur  against  a  flood  current,  and  ha.-<  opcnni 
op  an  important  traffic  to  points  hitherto  almost  inaccessible,  in  a 
stream,  one  among  a  .score  on  thb  Coast,  that  can  be  navigated  iu  a 
similar  manner. 

There  is  no  infraction  of  the  navigation  laws  by  these  vessels. 
None  of  the  mail  or  coast  steamers  have  l)ccn  run  down,  no  whar\-es 
destroyed,  and,  so  fnr  as  knuwn,  not  n  single  life  hus  Iwcti  lost  in 
navigating  them.  Compared  to  the  casuahties  from  sail  l>oaLs  in 
San  Franct.'ico  Bay.  it  is  these  tlial  require  goveniiental  regulation. 
As  a  giie$s,  Uieir  danger  is  ten  times  as  great  ;is  with  powcr-drJN'ea 
luunclies,  and  a  rational  law  iu  the  interest  of  public  safety  would  be 
to  examine  and  license  ever>*oue  who  ventures  out  iu  a  boat ; 
"impelled  wholly  or  in  part  by  sails." 
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Mr.  Frank  J.  Spngue,  |K«sident  of  tlw  American  Institute  of 
EoK<iiKr»,  in  hU  Utc  address  before  that  body,  di)>pcMe» 
«f  cabic  traction  in  the  following  words:  "In  many  streets,  of 
eo«fse  the  cable  will  hold  its  own  until  an  electrical  conduit  or  sur- 
Imk  eontart  system  shall  have  prm-«ii  SAlisfactory." 

No  ooe  will  dispnte  lhi»  propmition  in  rcsjxKt  to  level  grodcit, 
aad  Mr.  Spngue,  like  matt  people  in  New  V'ork,  d(>«t  not  nee  (ar 
bcyood  hU  own  etivitoiitnent,  hut  the  fault  \a.  thut  ihew  was  tiot 
fivvB  iaoietbtnK  more  dear  respcctinK  the  nature  and  relations  of 
caUc  traction. 

We  will  further  cotitcnd  that  satisfaetor>-  electric  conduits  have 
hot  liule  to  do  in  the  ciue.  The  cable  RVtiteni  is  one  that  (leaU  with 
Cndci,  and  until  electrical  method;*  can  utilise  the  Kmvity  of  the 
"down  traffic,"  tlie  caMc  syKtem  will  remiiiii,  ns  it  has  fur  cirnturics 
paM.  the  most  ectiaotaical  way  of  apemtintc  on  Nteep  grndes. 

Is  a  rity  like  San  Fraiiri^ta),  for  cxam|>le,  where  the  traffic  has 

to  fca  raised  on  (praties  of  *M  per  cent,  and  more,  conimcreial  workiltf 

iliilMiiilii  that  the  rinne  loatU  be  balanced  hy  the  dc««cendinK  ones, 

amd  bcmn  lk»  oac  Umlutloti.    but  nut  the  only  one.  bt-cauae  no 

kki^  td  Mlffropdled  cars  are  capable  »f  asceniling  such  grades, 

and  haMm.  rnnat  wante  the  gravity  of  the  down  trafltc  in  fridioa. 

The  hot  way  to  promote  electrical  propal»oti  for  street  lines  is 

la  adaii  and  coosider  this  matter  fiiirly,  and  not  ignore   it  allo- 

psbs,  aa  in  the  pmmt  case.      There  are  many  cities  wherr  no 

Mter  method  thaa  cable?  can  be  employed.     Such  cities  a.^  (;2ucl>ec. 

InMcb,    ShdBdd,     Himiingham,    and     iloxeiu   beside,  where    the 

Tnaripal  lines  of  tnfSc  must  be  on  sradcx  that  rmder  frictional 

tractiaa  oal  of  the  qoottion 

ytt.  Spcague's  generalizations  respecting  the  adaptation  of  elcc- 
Kicd  p«op«liioa  to  common  mitwAVii.  shown  a  great  deal  of  study 
wA  '■fTHigrtt™!.  that  bos  developed  on  the  whole  more  impcdi- 
mutu  tkao  pnmiM.  The  fact  Is,  as  President  Spraguc  candidly 
■Wtt,  the  gap  ii  too  wide  at  thin  time  between  urban  traffic  on 
«av  pidei,  Bod  the  general  traffic  of  a  modem  railway,  to  permit 
■■*4«fcrt.  There  b  loo  tnoch  yet  to  be  done  in  the  earlier  and 
<UM9  applicatioas  of  electric  propul-tton  to  spare  eflurl  in  this  wider 
*■**  « the  pRMot  time. 


BAOIAL   aOfUNQ    AND   DEULUNO   MAOHHOI. 

AT  mt  VHIOn   ttUtH  WORKli,   HAM   rKASCISCtt, 


Among  Ibv  ^urioait  tnacbuie  toob  that  have  achtcvwl  whnl  we 
aO  ft  vUiuUnl  pUcif,  none  an  no  weakly  supported  by  iahcrcnt 
■rril  a«  ivdul  drilling  macTiines.  As  machines  (or  ilrilliiig  alone, 
il  M  luril  to  6nd  tli«  nu3iie>'s  wortli  in  their  functioru  ur  capacity, 
tat  if  tber  i>rc  capable  q(  bonoK,  as  but  kw  o(  llicni  nrv,  ihcir 
talw  Bn<l  pUcc  IS  ft  works  then  t>c«jtnc  more  obvitniN. 

TTie  above  macbioc  is  doc  drsiK"".''!  (or  biiring  as  well  as  drillinit, 
jnlfrato  iuqairiei  niiiilc  wv  find  it  will  liore  a  "round  bole"  and 
Ik  proved,  in  practice,  a  valuable  implement.  It  is  the  largest 
ttvtihie  of  the  kind  on  thin  Coast,  perhaps  the  largest  one  in  this 
omtrv.  It  wcijchs  nearly  (10,000  pounds,  or  tbirtj'  ton».  The 
inoirc»  out  13  feci  from  the  column,  .-tnd  work  11  feet  0 
Msh  will  1^  under  it.  The  marhine  wai  made  for 
[Ac  Union  Imn  W'nrks,  by  Memr*  Shanks,  of  Glasgow,  Scotland, 
d  ha»  a  fpval  %'aitety  of  ndju-ttnieiils,  changes  of  feed  and  motions, 
tcomiuon  in  machines  of  the  kind. 

ft  i»  open  to  some  criticisms  in  its  design.  Tlic  variable  or  Imck 
'i  luld  fur  Kmng,  be  on  the  ttpiiulle  instead  of  on  ii  motion 
'.y  iret  or  more  from  the  otttting  tuoU.  Thifi  introduces  on 
th— al  of  ebuticitjr  that  in  objeclimialilc.  For  drilling  this  does 
mat  moch  matter ;  all  that  is  reqnittd  is  to  revolve  a  itpindle  and 
Mmtotain  i1<>  [-:>^oa  normal  to  a  table  or  bee  of  the  work,  and  this 
»  Dot  mnrh.  Aside  from  tontion  a  drilling  spiniUe  two  inches  in 
diaooKlcr  iacs  good  u  one  six  liKhes  in  dinmctcr,  iw  kntg  as  tJic 
knto  mn  Mtpponed  and  gnJded  by  their  ^winls,  but  as  soon  as  the 
«««k  of  cutting  K  mpportrd  by  the  rigidity  of  the  spindle,  as  in 
baring,  facing,  and  so  on.  tlien  a  »pindlc  cannot  be  too  stiff. 

tn  Ibc  present  machine  a  much  larger  spindle  than  the  one 
riwan  wvuld  Ic  better  for  boring,  and  just  as  good  for  drillhig, 
bol  then  again  a  larger  spinille  n'uuld  be  of  Httlc  use  unless  the 
ra*iial  arm  was  c^uall>'  rigHl.  tn  linn  respect  there  is  provbloa 
ocecdiflK  any  nacfahw  of  the  kind  we  have  Men,  and  as  befon 
l^dd  H  has  pcrfarmrd  its  work  well  and  is  i|nite  an  important 
I  |M|iliim  III  in  marine  work,  on  which  it  is  nuist  of  the  time  em- 
ploretl. 
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WOOD    CHOPPING    MAOHINB. 

■ 

The  above  machine,  which  passes  ander  the  enphonioiis  name  ot 
a  "hog,"  is  a  new  and  ver)'  uscrul  iuiplcmcnt  in  saw  mills,  employed 
to  chop  up  wsMte  into  ini^'h  clitiM.iisioii»i  ns  will  permit  it  to  be  han- 
dled ill  hulk  aud  for  fuel. 

The  name,  whidi  wc  will  first  refer  to,  is  an  unhappy  illustration 
of  the  modern  Iciidtiicy  to  "'machine  slanjf."  Imagiuc  someone 
who  does  not  know  of  thi<i  slang  name,  and  that  means  neiirly  everj- 
one,  looViug  into  the  dictionary-  for  the  definition  of  "hog."  We 
have  in  use  borecs.  doK^,  mules,  aud  now  a  "hog"  in  machine 
name^.  It  shows  a  poverty  of  resources,  and  is  childi.th,  i>cstdcs  is 
wholly  unnecessar>'.  There  is  nearly  always  some  relevant  name 
at  haud.  and  if  not  that,  some  title  that  can  be  peculiar  to  the  tiling 
nniiied,  but  this  aside,  the  machine  ahove,  which  we  call  »  chop- 
ping one,  as  the  most  relevant  name  thought  of,  is  really  an  inven- 
tion of  much  merit. 

The  machine  consists  of  a  cylinder  ariiied  with  twelve  knives, 
making  up  a  u*eight  of  >'!.500  pounds.  The  whole  machine  weighs 
7,000  pounds.  The  power  consumed  is  indicated  hy  the  large  driving 
pulley,  but  as  the  work  is  intermittent  it  mu-st  not  lie  inferred  that 
this  amount  of  power  is  required  continually,  or  on  the  other  hand 


MAOHura  PAnrmfo. 


n  wMe  as  sbovrn  would  cut  up  crm  b  small  slab  If  not 
•jdad  bj:  the  momtrnlum  of  tlie  rutting  wheel. 

Tkt  throat  of  the  machine  slinwn  iii  16  x  30  inches,  nntl  it  is 
s^lpaaed  to  "  ctiaw  up  "  anylhiiiK  that  will  pass  into  this  aperture. 
It  tft,  ■»  before  mnaxkcd,  a  wasteful  tnrthod  of  cutting  u[>  wood,  in 
■D&r  ■»  power,  bat  power  is  not  much  considered  aronnd  m«  luilUt, 
■fam  tbe  vute  bs  oxcecdi  what  is  ic^jaired  for  fuel.  Ritlicr  &aw8 
or  cntten  will  piodace  enough  furl  to  fumtitfa  the  power  to  drive 
ftcm.  aad  this  laves  slabs  and  othiT  wiute  to  lie  li^t  rid  of. 

The  aMcMnc  ahown  is  made  at  Sat;iituw,  Micbigau,  by  Messrs. 
Mitts  and  Merrill  of  that  city. 

(It  U  the  cxceptjon  oa  this  CoMt  to  sec  machinery  pointed  with 
it  tnay  be  called  opaque  paint,  conlnining  no  oil  or  vamisli, 
maacqocntly  we  tiaiiT  the  name  of  making  rough  ciistings.  It  doe» 
Dot  mjitiie  much  judgment  and  Mill  less  obser^'aliou  to  know  that 
aay  paint  that  shiae*  or  glistens  n-ill  show  every  impcrfcclton  aud 
pia  bote  in  a  casting,  abu  will  show  in  a  conspic-uotis  way,  the 
(UollcM  deeiaiion  in  flat  surfaces,  while  with  "  dcud ' '  paint,  which 
I*  •!  tbe  *ame  littK  the  bert  paint,  the  surfaces  look  «uooth. 

AootbcT  fault  of  shining  paint  is  that  it  "kills**  all  the  finished 
paitK.  Tbeie  is  little  ttsc  in  finishing  any  portion  of  a  mnchine  and 
Aan  painting  tbe  frame  some  gaudy  color  and  varnishing  it.  The 
cflecl  is  ■  barfesqne  on  taste,  and  independent  of  paititinj;  cast  iron 
ny  but  a  natural  color,  there  is  the  fault  that  no  paint  of  the  "chro* 
■atfc  "  kind  will  stand.  It  ii^  hoou  defttrt^ed  by  animal  or  mineral 
oQa.  If  all  tbe  machitier>'  made  in  San  Francisco  was  painted  with 
tfceatcel  colored  paint  employed  iu  the  Ivast  and  almo^it  everywhere 
ebc  by  the  best  makers,  it  would  be  clas!«ed  higher,  and  could  be 
•eld  el  bibber  prices.  Dead  steel  paitit  is  a  symbol  of  well-made 
■adUmry,  while  fiinc?-  colors  indicate  what  is  aoDKlfanc*  called 
"cheap  and  na^y." 

Id  Philadelphia  il  is  conunnn  to  jfiTe  all  castings  a  coat  of  paint 
amon  as  tbe)' are  cleaBcd  and  before  working.  This  pie%'eiitsrast- 
i>(,  and  by  tbe  time  tbe  ca>4ing>  are  bundled  and  finished  the}'  have 
I  moolh  %mfux  and  are  reedy  fur  a  linal  coat  There  is  also  the 
■Anatage  tlial  Anyimc  can  apply  the  steel  coluttd  dull  paint.  It 
n^nim  tin  «kill,  ajinweni  in  all  cnxMM*  againM  mrrosioii,  and,  an 
tdin  Hid,  the  action  nf  aninul  caLs. 
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COLD    MSTAI.   SAWING    MAOHlNm 
«»sr*vii  mmiAiiDT  •  aosn,  rrmnritcti,  rA. 

The  eB|tr«vinf[  abovv,  au«]  (he  oae  oti  the  ofipoxitc  pngc.  illus- 

[•ralc  IwD  types  of  cold    sawinf;    niacbit»es.    »i    iuiportaut   dnss  of 

enls    Uiat    irv    vrcn  sintiiilarly   sUtvc   iti   ailopthiK    in   this 

Tbcir  utv  fair  cutting  ^ructural  iroo,  ship  irun,  railway  Imni.  ami 

•D  «n.  bcoune  Kvnml  in  F.umjv  nt  ]v»«t  tcii  yntLtn  ago,  nnd  x  good 

^MMy  nBchiiieft  now  in  uac  in  thi^  cYiuntry  have  tmn  imiMHtnl  fntm 

Itbm.     Owe  rccvnlly  by  Mc&srs.  Hhrtianlt  &.  Sods,  Urger  tliau  they 

n  ptovit\t*i  wiih  putterns  Un.  ttuit  coAt  $Ait.(iO(J. 

Tbc  priDvipk  IS  simply   iliat  of  a  plain  circular  -uiw,  havitij; 

Icvth  atid  tcmiKT  KUitrd  to  mrtal  iti&lead  of  vruod,  but  tbc  feet),  tw 

favrtbod   (if  prtrwnting   the   ninterial   %'Brieii  ■  good  deal.     Mrssrs. 

Ehilurdt  •crra  to  employ  in  tmwt  caK«,  especially  for  the  smaller 

,of  maclitDes  gravity  or  ela.4lic  prcssare,  while  in  mnsl  of  tltc 

^KorapCKl  BAChUM  9K  havc  seen,  the  feed  is  poeltit-e.     The  former 

b  DO  doabt  best,  or  al  least  vt  more  free  from  accident,  pn>vi(Ie!t  for 

I  ttmti  «awa,  and  U  more  hpcctly  hecaune  of  pcniilltitig  tltc  sa^-%  to 

up  lo  tbeir  ftill  capacity  and  to  odvaace  In  proportion  to  the 
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section  being  ctit.    This  latter  is  important  in  catting  off  channel 
or  railway  bam  and  the  like. 

In  tlic  machtiic  sliowii  in  Figure  1,  llie  pressure  on  llie  saw  is 
obtained  by  gravity  an<l  the  strain  of  the  bevel  driving  gearing  at 
the  pivotal  shaft.  In  the  other  machine.  Figure  2,  the  downward 
or  feed  pressure  on  tlie  saw  is  obtained  by  rf  friction  brake  or  irac- 
tion  gearing,  tliat  produces  an  elaittic  and  adjustable  strain  for  feed- 
ing. In  tx>th  cases  the  work  is  laid  on  a  plain  tabic  and  is  much 
more  conveniently  placed  and  held  than  in  the  case  of  machines 
feeding  horizontally. 

Messrs  I-^hrhardt  &  Sons  have  made  a  large  numlicr  of  these 
machines,  and  a  proof  of  their  utility  is  found  in  the  fact  that 
wherever  applied,  they  perform  their  duty  in  a  satisfactory  manner. 

Metal  kind  saws,  tn  which  tliL<;  Rnn  seem  to  give  some  attention, 
arc  also  much  more  common  in  Knglaiid  than  here.  lu  Sir  William 
Armstrong's  works  at  y>cK  Castle,  England,  there  were  six  years 
ago,  fifteen  such  saws  in  use,  and  no  doubt  a  number  have  been 
added  since.  In  slotting  out  cranks,  for  one  thing,  a  band  saw  \» 
an  important  implement  in  a  machine  shop. 

In  one  cose,  ive  know  of  an  order  given  for  one  by  an  engineering 
firm,  who,  when  wrilteii  to  find  oot  the  nature  of  the  intended  work, 
said  they  really  did  not  know,  "  they  were  purchasing  the  Diaclitne 
on  general  principles  ;  others  nsed  such  machines,  and  we  must 
find  out  what  they  will  perform  by  experiment  in  the  works." 
This  firm  we  need  haidly  say  was  one  of  the  progressive  kind,  and 
has  progressed  accordingly. 


bnoine:brs   AJUO   ARCHITB0T3. 

{ CixmnuuknUiLl 


To  TKR   KniTOK   OP   iNWrSTRV: 

SiK  : — I  was  quite  interested  in  the  coimnunication  of  '•Thermo" 
in  Indi'STrv  for  January,  as  it  i«  so  much  like  the  conditions  in 
this  and  some  other  cities,  where  the  architect  assumes  to  know  all 
about  the  enKineering  requirements  as  well  as  Uis  own  portion  of 
the  design,  and  frequently  with  results  that  are  anything  but 
ettcouraging  to  those  who  pay  for  the  work. 

Whether  it  ir;  from  an  innate  dislike  of  acknowledging  that  tliete 
is  anything  that  they  do  not  know,  or  whether  it  is  that  their  per- 
centage would  be  lessened  by  the  amount  that  would  havetolw  paid 
for  the  services  of  an  engineer,   I  do  not  know,  but  the  fact  '\s.,  that 
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■rcbitvcU'  cttginevring  U  oot  •  succcjh,  olthoiigli  t  tan  frre  to  admit 
thai  tn(pr»ctra'  aTrhitccIiiTV  mitthi  nnt  be  a  %ticceKt  a»  n  ttiiii];  of 
bcanly.  ami  mf^ocvrs  gniirmlly  w«iii  to  kiiow  cnoagh  not  to  attempt 
wlul  u  rtdkvUy  intt  oT  ibcir  line. 

lo  doe  cmtr.  in  b  large  hotel  baildiiiK.  it  was  (liscoveretl.  nfterilie 
nils  were  all  ap.  lIiHt  thcie  was  not  sufficient  Iiciglit  for  tlic  boilers, 
thef  mre  acrtrdtnKly  nuiik  iiliout  twu  fcvt.  lutd  s  ftniall  mrw*  stink 
!■  tbe  Bunr  in  fnmt  <»f  cacli  sai  tu>  tii  mlinit  of  (itiiiK  in  some  >hii|K*. 
Tte  finoBHSa  climb  dowu  ia  oue  liolc  U>  Sre  one  boiler,  and  liu-n 
cBoib  ost  and  into  a  wpfiiid  lioir  lu  fire  Ibe  other  Iwilrr  :  bt^idc-i  tht<i 
tfcey  haw  to  wli«vl  thwr  ^^«^I  alxuit  >«r\*«il_v-fiv«  feci  thninxb  o  iwr- 
raw  poMaKr  with  twu  or  tliret;  tnnis.  all  of  which  of  ctxirv.-  licljw  to 
dtvnop  their  tnuwlrft  and  break  up  the  otherwise  monotonous 
gcm|Htion  ii(  Grio^. 

Ia  cnatnud  with  this  U  a  plant  near  by,  itesiKtictl  by  nn  eitKinrcr 
who  bad  some  icspect  for  tbc  men  who  handle  the  !>ho%-el.  In 
Mienrtinn  Ihb  plut  of  four  75  \\ux-x  )x>wi-r  >K>ikT>  Ihe  firvnico  iia\x- 
ln»  work  to  pcrfarm  than  the  uihcr  t>iw  with  two  Oil  hi)r>c  power 
bnlcn,  and  witll  a»  more  coc^t  of  builihng  ciMiMructiuu. 

Od  UMXbcr  occasion  an  architect  who  wb&  looking  after  the 
Uaalcr  ammgcmeut  besicath  a  buildin](,  wn*  reniaaiitrat<:<)  wilh  by  aii 
rtiK»oeeT  (or  making  the  atntu^mcnls  unnnx-Ktarily  awkward,  he 
**ikd  that  he  was  not  expected  lo  >itudy  their  convenience,  he  would 
ptt  the  plant  in,  and  ibcy  would  have  to  do  the  licsi  tlicy  coiiM 
with  it  afterwartb. 

In  another  case  of  an  expcnsit-e  and  maffiivc  building,  with 
floMy  of  room  anmod  it.  the  iMilrrs  were  plncrd  .iltont  IKH)  feet 
tWj  in  an  elcxant  looking  iHitler  )iou<ie,  mid  it  wii-<  expectcl  that 
Ihesnsiaet  fw  driving  dynamos  would  have  been  pUict^l  nviir  the 
boQcn.  bat  not  re>.  they  were  etei'teil  in  an  addition  to  the  main 
bwihBng.  dnGj;iirttig  the  ileMgn.  and  regunllrM  of  the  fact  that  the 
doctiic  rarrcnl  ctiuld  haxx  Ixm  coiivey«l  ;WKl  feel  for  much  less  cost 
and  locA  than  tbc  ictnra.  and  also  of  the  fact  that  the  cntiioeer  >b 
<hafse  would  \x  Ua  t»ritcr  able  Ui  k«]»  everything  in  order  wilh  all 
bia  ■ndttDcT>'  reoMmablr  clnae  logcther. 

I  Mtppose  architcd*!  arc  <uiine«vhnt  like  other  men,  aud  like  to  grt 
•n  tbr>-  can.  and  that  the  only  rhuncr  of  iitiimivtnictil  in  tbc  dim- 
lioa  wfcrT»d  to  in  in  nppmachitiK  the  owners,  and,  n«  far  a«  circttm- 
**irtTT'  will  pemit,  explaining  to  thi/m  the  ubnolute  necessity  of 
doinc  as  b  dime  in  Hliip  eqiiipincnl.  and  havinj;  cnch  pari  of  the 
4niifn  and  C(«Mmctinn  under  the  NUpcr\-iMoti  nnd  contio]  of  men  of 
opcheoce  in  each  different  department. 

Wm.J.  SitvER,  M.  E. 
SUt  iMkr  Cify.  l'tak,ymm.  to.  rSnf. 


AH    BHOUtfH    Dm>LJEBX    SINKJNa    PUMP. 

ItA^'WAKB.  TVI.MK*  CO.,  LOKIlON. 


The  drsiK"  oppiwitc  m  reproduce  fircim  a  drawing  in  fnduilries. 
XjamAan,  of  a  daptcx  sinkiitK  ptimp  mode  by  Mesiirs.  IlaywArd. 
Tylo-  &  Co..  Laotian. 

ThK  firm,  abnttt  I86fi.  to»k  iip  tlic  mnniifacltirv  or  tbe  "Culif'»r- 
■im  ptUBp,"  a  kind  of  band-lcvcr  modi&catioti,  often  seen  in  California 
warn.  Later  od  the  linn  began  making  rarious  modificntiiin!!  of 
p«iB|»  pnxiDced  by  the  Cupe  and  Maxwell  Cumpnoy  al  CiorinnaU. 
CMbo,  klm  tbc  Rider  ait-^ifr  engine,  ami  other  k  iticl»  of  sncccaAfut 
ibumIc  In  this  country. 
Tbey  have  a  winks  in  the  heart  of  tJd  Lnndon,  almo;:!  tbe  only 
e  left  there,  and  bare  t>eeii  in  bu>iine!i»  under  the  same  name  and 
■  ■»  tbe  «aine  place  fur  more  than  a  cciilury.  Tbcy  have  also  tit 
Lolim.  on  tbc  Oivat  Western  Railway,  out  uf  I^udun.  a  laree  wnrkit 
wherr  the  pomp  abown  oppcKitc  was  made. 

Tbc  pamp  is  asrangcd  for  operating  in  either  a  \-erlieal  or  hori- 

I  SDntal  pocttioa,  and  In  rauc  50,000  jtnllnn!)  an  hour  KH)  feet  bijth. 

vitb  ■  Mtam  presscre  of  60  pounds  per  inch.     The  nteani  cylinders 

MTC    14  iacb«s,  and  tbc  water  c>-lttidcT7i  \'2  inches  diameter.     The 

will  be  a  matter  of  interest  here  where  <to  many  pumps  of  llii» 

Und  have  ban  mwSe  and  used  in  mtuing  operatiuiis. 


FRBB    MATEIUA1.8. 


Over  one  hundrvd  uwiien)  of  tbe  principal  iron  and  niacfatne 
iMffka  m  tbia  City  hare  ittKncd  a  petition  to  CoiiKTcaa  praying  for  the 
nonoval  of  atfocn  taxcn  on  tmn  mv,  coal,  coke,  scrap,  pig  and  nthcr 
ttTM*.  and  have,  in  mi  doing,  exercised  a  rational  judgment 

This  Coast  baa  «u8ered  in  a  peculiar  and  exccAsive  maimer  from 
prico  of  material  ciiuncd  by  custom  dutiei*.  I'hcre  are  no 
iting  taoiiu  augtucDting  the  pricesuf  finished  wutk.  Uoat 
of  tfais  material,  or,  aa  we  may  My.  nearly  all  uf  it,  baa  to  be 
taiporttd  bere  from  dutant  aources.  and  worked  up  in  competition 
whh  tbe  mure  cxtenai^T  and  organized  manulactum  in  the  Knstera 
Stataa.  Progbl  is  paid  not  only  on  the  utilized  materia)  but  on 
the  waste,  anl  at  rate»  in  many  cases  higher  than  were  cbarged  for 
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transporting  similar  finished  prorlucts  from  the  East  to  this  Coast. 

Tlie  sacrifices  naade  have  been  extensive  and  cumuUitive.      Set 
pr«»eivatioti  has  bi^c<^tiie  not  only  a  duty  but  a  necessity,  and  there 
is  much   ca courage m lilt  in  an    unsniniily  of  opinion  such  as  the 
petition  referred  to  indicates. 

Thi^i  Journal,  &iiice  it  was  founded  in  1888,  liasconMaiitly  urj^ed 
io  such  tcmis  as  its  nature  iJcmiiUcd.  ihc  necessity  of  reducing  til 
cost  of  the  elements  that  enter  into  our  skilled  maunfncture}:.     \Vi 
have  high  wages  from  c.iu.se.s  that  need  not  be  entered  into  here  ;  we 
have  high  expenses  from  similar  causes,  and  if  to  this  is  added  dear 
inalerial.  and  discrimJnatitig  rates  fnr  carriage,  our  Incnl  iron  indii 
tries  are  doomed. 

The  economic  laws  that  apply  may  be  slow  to  act,  but  they  a' 
as  certniiily  as  laws  nf  nature.  Cheaper  fuel  and  material  may  not 
alone  he  enough  to  cause  prosperity,  but  these  are  primary  und  prin- 
cipal.     Other  conditions  of  success  will  follow   if  this  is  attained. 

It  i.s  easy  lo  see  that  the  custom  taxes  oti  iron  and  fuel  can  have 
no  advantage  for  the  people  of  this  Coast,  and  amount  to  a  tax 
levied  in  the  interest  of  older  and  richer  states  ihat  have  no  need  of 
such  aid.  states  that  do  not  even  furnish  a  market  for  the  products 
of  This  Coast.  Our  machinery  and  agricultural  products  must  be 
sent  out  into  the  neutral  markets  of  the  vrorlil  to  compete  with  all 
nations,  while  our  imported  iron  and  coal  cannot  be  bought  on  the 
same  terms,  nor  from  out  own  cn.stonicrs.  without  a  heavy  ta.\  to 
be  paid  for  the  benefit  of  the  Knsteni  States. 

Cnlifoniin,  by  a  false  and  unnecessary  policy,  has  been  ground 
"  between  the  upper  and  nether  millstone,"  and  it  is  time  lo  dispense 
with  sentiment  and  consider  self  preservation.  The  lack  of  growth 
in  this  City  during  the  last  decade  was  an  aiiom.ily  when  considered 
in  counection  with  its  enviromnent  and  the  circumstances  of  the 
oountr>'.  Some  of  the  imi>eUinieiits  to  growth  arc  now  becoming 
known,  and  among  them  the  high  prices  of  fuel  and  iron.  These 
enter  into  nearly  all  kinds  nf  industry  and  niannfacture,  if  not 
indirectly,  directly,  and  at  this  day  cannot  be  oSscl  by  skill,  tariffs, 
or  in  any  other  manner. 
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*■  ■     '  'il  pTop<.Tty,  recently  iinliirTili^ctl 

<t|l   llic    Firiicll.  wlliJ  ;ITC  itmri-  ript 

CXJITCM  Ki-n*^'^'  iJ«L<      I"  ' 

•  I    in   iiidustrv'.   \>u\  mily   iii<  il 

Kit)  iiii*l  tni<k,  M\i{  hii-i  tt<^  iii)alo]jUc  iu  ttic 

V — ■,K  HtiJiicrty.     The  latter  iiirluilf*ilhc  pmjt- 


etj  ot  the  aiithnr  aiid  artlM  iit  iht  pmdttcttonsor  llitrtr  UlK>r  .iti(J 

flcaiD^          '  '   *     ■    a*  wc  tonally  dcrniL-  by  Ihc  lertii  copvriglit, 

ladttk'  littler  a  wide  fieiti  of  itutn7N1ic.1l  ritihts,  vioh 

«*arc  ■     ,  i     ,               '-tit»  111(1  tnttlc  iiitirks, 

md»'.  L- ficaavly  lias  iian»es. 

Tb*  plua-  »  iti.iiIl-  uiili  iin  Ik  oivvr  n  i)tiiiil>cr  of  rights 

am»JtutiTi_  I'nipcdy.  tur  wliirli  llic  i-nrnth  have  spcciSc 
■■mcs  aiid  n  [lUce  iit  ihcir  jurt«|)fu<lence. 

r.,r  -..1  ...  ,  — ,  111,;  iiii.,  I  jIkiii  not  atteoipl  lo  travcrec  to  wide 

■  :  ic  title  a^sM);nc<i  to  mc      T)i<'  geitcral  acquies- 

ttri:  '            1  in  the  KetiliiticDt  that  the  tuitne  anH 

btr.-   ni,.;fc    .'I    1    i  arc   hi*  piui*!rly    uiidei  the   law  of 

::i  I'itiroike.  niitkcr^  llieir  ititerilulioiuil  pro 

1.  1       It   ha?*  Ijccii  accoiiipliihcd    l>>  treat)' 

*i\-.\'.  '-'.s,    in    ullierx   it    ho-H   l>een   toncecle«l 

wt'  i.ti  laxv  ri^hl.      In  few  tiiv^,  except 

m  \  (a  trade  niaiks  i<t  cxnitHciiunced  b>-  a  ettrnipt 

ti—  — -Moiwi  •Iiffit'iilty  in  secutiiig  their  protect itni. 

Then  -5  tti  definition  yet  lo  be  adjusied.  wnie 

winot  "(»-  'K-  rviiuivw!.  hnt  commerce  U  wleldinn  its  miRhty 

uflilUM.1.  '.  the    nalinn^  of  the  n-»rld   into  contUanllv  cIom;r 

Kbriii'  'trti  tht.-  Iijiricr>  tliut  ci\             ■■  and 

Qciki  (ti>  iiiitipi-T.il>lt-,     Kvcryr             '!■.  In 

^bciM  tin    ititeni^tioiial  characlci  oi                  '. 

rf  |m|K^t  mplftvly    ii-cftj;'""^'  and   full    \i            11 

«na<5eil  t«  it  in  all  rtmimereiiil  iiAtitxi*.      l)I>iiii%-tii)^,  iheiefiirv,  thi« 

Worli  nf  ''■■■  —I-"'     I  -)-  -M  eoiwider  hnefly  tlic  hiMory  <)f  Inter- 

«»U<*«1  !'  riica]  liiveiilioiKiuld  its  prcsvut  aspect 

Thru  :(iw  in  cmning  la  the  nnliott  nf  IiiduKtria) 

N*erty  Xu  li*iv  L.1  it  cxi'-t'.  in  ancictit  laws  o*  ctLsloui^.  Atheni' 
wtUmfsrd  with  u  luurel  crovwt  llie  nrii^iitator  of  3  nen*  idea  in 
■t  Ua  isntlA  not  coticetw  th«t  he  |k>^s«-s4c<1  any  riRhl*  in  il-* 
•"""■^  tfi  Pi'.iTl.i  iiii!ii->;Fv  was  scontcil  »s  the  Itrt  nf  a  ulave, 
■^"  illy  crushed.     Iu   Rome  the   latmrer 

-*"'  .-■'■   ,-...|-^.;y.  ami  In  tlie  *y*tetn^  of  law  derived 

i%  no  rcrr^icnilitm  of  the  riKlit^  nf  inrcnlun  or 
i  'uriii^  the  dork  period  of  lite   Middle  Abck  inatiy  Endtix- 
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tries  flouri&lied.  but  under  tlie  reiitrictioiis  of  the  feudcl  system,  atid 
the  more  oppressive  tyranny  of  trade  corporations,  ihc  pcrsoual 
rights  of  the  nrlisaii  were  lost  sight  of.  When  e\'eii  the  Tight  to 
work  w;i.s  II  ]>rivil(rg*r,  nccortl«:il  by  fav»)r  :iiul  hampered  by  arbitrary 
and  cruel  reuulations.  tlic  notion  of  a  property-right  hi  an  invention, 
or  an  improvement  in  the  arts,  or  a  trademark,  was  inconcvivahle. 

Undcr  the  fixed  rule  of  the  Ouilds  the  intrtxluclion  of  a  new 
improvement  was  next  to  impossible,  and  the  marks  affixed  to 
merchandise  to  indicate  its  origin  were  property  in  about  the  sann 
sense  that  the  brand  and  chains  of  a  convict  are  his.  They  served 
to  [mint  out  {ha  prmluccr  of  nierchandiw;  in  order  Ih.il  if  it  failed  to 
coint;  Up  to  tile  rciinircd  standard  the  harsh  and  irnitioiial  peraltiea 
which  the  limes  permitted  might  be  vi-^ited  u[Kin  tlie  proper  victim. 

It  is  not  tiil  the  darkness  of  the  Middle  Ages  ha%  passi-d,  and 
the  more  reasonable  ideas  of  modem  times  are  glcaniini'  in  the 
horixon,  that  the  notion  is  evolved  of  remuneration  to  the  inventor 
of  a  new  and  useful  art.  Under  the  Tndors  in  F.ngland.  among 
other  privileges  that  flowed  from  royal  favor,  the  exclusive  right 
wa,"  sometimes  nc("ordeiJ  to  exerci.se  wttbiu  the  realm  the  entire 
indnslry  in  whidi  the  IjciR-ficiary  had  made  a  useful  improvement. 
Such  privileges,  going  by  grace  rather  than  as  of  right,  were  allied 
to  the  mass  iif  other  priviU-gcs  and  moiiop<ilie»  which  were  slowly 
crushing  the  life  from  Knglish  indiLitry-. 

Two  years  after  the  landing  of  the  Pilgrims  on  Plymouth  Rock' 
the  first  step  in  the  history  uf  the  world  was  taken  towards  the 
recognition  of  Industrial  Properly  by  the  enaettnent  of  tl»e  law  of 
nionopoliea  of  James  1,  which  alioli.s'lied  privileges  while  reserving 
to  the  Crown  the  right  to  grant  patents  to  the  authors  of  new  and 
useful  inventions.  It  would  be  a  mistake  to  assume  that  the  senti- 
menl  expressed  m  this  law  recognized  a  right  of  property  in  an 
invention.  The  patents  granted  under  it  stilt  flowed  from  royal 
favor.  They  were  less  arbitrary  than  the  privileges  whitii  precede' 
them,  since  they  were  granted  lor  limited  times,  and  the  monopoli 
they  eirated  «-ere  restricted  to  the  eiijoynient  of  the  new  invcn 
tion  of  which  they  \vere  the  object.  For  this  reasou  they  ceased 
to  be  an  obstacle  to  industry,  but  became  the  reward  of  the 
in\'cutor.  and  laid  Ihc  fonndation  for  the  vast  industrial  siipremacjr, 
Great  Hritain  has  so  long  enjoyed. 

A  hundred  and  forty  years  later,  by  a  decree  of  l^uis  XV. 
Decenil)er  ^4,  I7fi2,  a  similar  step  was  taken  in  France.  The 
preamble  to  this  ilecrce  recites  thnt  the  privileges  eonferred  for  the 
purpose  of  compnisating  inventors  had  failed  of  their  object, 
because,  being  accorded  for  unlimited  time,  they  had  become  ralh 
an  hereditary  patrimony  than  a  personal  reward  to  the  in\-cntor. 
Their  tenn  was  therefore  fixed  at  fifteen  years.  This  legistnlion. 
like  all  before  it,  reci>gnt»;ed  no  rights  of  the  inventor,  bnt  left  the 
concession  to  the  caprice  of  jKiwcr.  and  its  exercise  subject  to  the 
malicious  opiKi^ition  of  the  corporations.  The  first  step  toxvnrd  tiie 
acknowledgment   "f  the   rights  of  inventors  in    France   was  in. 
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cdkl  of  lite  sunv  king,  Miucb  12.  1770,  of  wUictt  tlic  phiknophic 
ToriTDl  «rt>  tbe  aatbor.  ond  which  recogiiixeil  these  righUi  ok 
aamnl  aixl  eooiinon.  "God,"  luud  this  edict,  "  in  gt\-ing  to  man 
Hsrdik,  and  io  mnkinc  ncccsai}'  to  him  the  recourse  or  labor,  hui 
mm^  thtf  n)tlit  to  lalioc  thv  pmperty  of  wr^ry  man  ;  ntirl  ihi<i  prop- 
el^ w  the  6m.  tbe  most  sacred,  and  the  mo^t  iniprcKcnptlblv  of  all 
i^prtk."  Thn  «»ic<emioD  uf  thc^  rights  of  Lilx^r  was  :i  ivoiiderful 
OHr  Sir  tbe  old  rvgimc  >n  I'miu-c  ,  but  fvnddlism  Ktill  reared  it» 
anil  Ihr  omdi liuiis  gnwiiig  oiil  of  its  atrogant  cliiiins,  nnd 

ajtjitijr>  powri  of  tbt.-  trade  c<>rponitiun<^.  wore  an  iiisnper^lile 
•ibalaclc  to  the  C(Kn[iIctc  cufninchiMriuciit  ■>!'  imlui^tr)-. 

K«  many  years  wwe  tn  elapse,  but  a  new  light  was  la  flavli  ovw 
Emvpc  ixum  a  ftottrce  waTX^ely  conceivable  at  lliat  time.  We  may 
cDK6anitly  claim  th«t  the  CniMtitution  of  the  United  States,  iu 
(nrinc  to  Cnaattn-.  ihv  power  lu  riectire  to  autlmr^  and  invenltm  for 
■  fiaritcd  time  Ih-  :     hi  tu  their  rcsiiective  writinKis  and 

<MIIII  III  I    wi»  V  :  ;)ticl  efTntiVL-  step  in  the  history  of 

Che  world  for  iIk  '>>ii  <-f  |<r->jK.-tty  iti  inventions. 

Tbe  art  of  \y  ',  i71H>.  quickly  folinwcd,  enfnrcin};  the  pro> 
roioa  of  tbe  Cousitltilion  and  cstabliUiing  for  the  t'nited  States  the 
nglU*  o4  tbe  itivcntur,  It  is  c(>n\.Tivablc  that  tills  fcoturv  uf  tbe 
GaattitntMn  may  hav-c  been  t<itii;K<^t<^  >"  P"^  %  the  French  Ldid 
•f  177*1 .  hot  it  i*  certain  thai  l-'rantt-  was  prtnnpt  to  welc^^mc  back 
the  pni>npk  .  Olid  in  the  law  of  .|iiniiar>  7.  1791.  the  Naltoiul 
Aaanobty  prot'iiled  f(»r  the  i  '  >n  '^f  new  iuvenliuiiv  The 
^RBMblcoi  this  law  is  a  tK>i  mcnt  of  what  is  true  in  priii- 

c^iie  and  wne  in  polic>-.     It  iun«  tliu«  : 

"The  Natiuaal  A.iM;mhly,  ciitisideriug  that  every  new  idea, 
wkcBc  manifcstation  or  dcxTloptncnt  niny  bvcotnc  awful  to  wriety. 
Wlaac»  lo  blra  who  luu  euncei\-ed  it.  and  that  not  to  regard  an 
■datrittl  ■n^'eniiou  a*  the  (nopcrty  of  in  author  would  be  Iu  aiuck 
CIk  tjw-inial  riitbu  of  man  :  connidering  at  the  satiK*  time  how  mitcb 
the  lack  of  I  po<(iti<.-r  and  authentic  declaration  of  this  Inith  may 
hmtK  coatribtr  '  tmw  tu  discourage  l-'iencli  itidttMry  by  occa- 

jtnt*'^  tbe  CI  11  tiX  numerous   (tislin>;iiislK-il  aiti.sts,  and   bj' 

caaHiB(  lo  pa**  imiI  •■•t  the  counirj-  a  great  number  of  new  inx-en- 
ttaa*  6am  «btcb  tfai^  I'inipire  uuKhl  to  haee  drawa  tbe  first  advan- 
mia .  cijn-sidcTtng  finally  that  all  the  principles  of  juMicc.  of 
pufaHc  ofder.  and  of  national  interest.  im]Krativelv  command  that 
it  detenntue  for  tbe  future  the  opinion  of  French  citizens  with 
mild  to  this  claM  of  property  by  a  law  which  coa»ccrBte&  and 
it.  decreew— " 

The  law  which  followed,  firmly  cstablistiinK  the  principle  of 
ty  in  tn\T»tions,  r^urvi^nl  in  France  IIitoukIi  all  her  {xilltical 
iibiMHo  fiM  the  nest  half  century.  Iieini;  -ujKrrvMMlcd  l>>'  n  new  law 
in  1044  Mi  .uiwhile  nearly  all  tlw  oiunlrivs  (if  Omtinenut  Europe 
tad  aoK*.  '■'.  law*  :  and  the  prim-tplr.  orittinatiui;  in  the  mut- 

Mflnpof  :..-^-..>Lcnt  that  Idl  to  the  Revolution  in  KuKlantl,  carried 
yt  tt»  fall  extent  ««  the  lopf^'  setitience  nf  .\nieriran  indepemlcnce, 


and  findiiiK  its  fooliiold  in  Coiitincntnl  Tuimpe  during  tlic  fcvcriN} 
mtcllefUiftI  and  pftIilio:il  coiidilion^  of  the  Freiich  Re\-olution,  hi 
liccoiite  tlLC  CUI111I1U11  huritiigv  of  i\k  dvili^ifd  woikl, 

Tho<^  who  tl<:clairii  itgaiii^it  ptiWiil  rightK  as  ^ritulitij;  iitiitiupulies 
for  the  opprt-ssioTi  of  the  iittisaii  may  jiossibly  learn  iVom  ihis  history 
that  in  ilie  economics  of  mtKicm  hfc  llit-patciU  system  is  the  first 
fniil  iif  the  protaU  of  labor  a^nin^t  enthroned  nitil  ai)Cteiit  privileRe. 
It  is  the  ofTipriug  of  revolution  and  the  \'ery  reverse  of  monopt^y. 
It  was  created  on  the  deinaitd  of  the  oonunon  people  tiinidllaneou'^lv 
with  the  o\-«^rthrow  of  mono]iolit^%  and  wilh  the  e^tnhlittli nivnl  of 
civil  and  religious  frewlom.  It  i*  ii  perpetual  token  of  the  coiice;^ 
tiion  made  to  the  rights  of  labor  l^y  power  and  privilege.  In  its  last 
anah'sis  the  right  involved  in  n  patent  is  the  right  to  work  and  lo 
the  legitimate  rewards  nt  intelligent  industry  :  and  we  wonder  why 
the  world  so  long  refused  it  recognition,  or  that,  as  its  nature  has 
been  hetter  understood,  ojipoMtiou  tn  it  should  have  been  main- 
tftiiied.  But  nothing  dies  hanler  than  error  and  prejudice,  ainl 
iuduslriul  freedom  was  only  to  he  secured  at  the  cost  of  such 
revolutions  un  1)oth  continents  as  hnvx*  establlslied  other  hutnau 
rights  by  the  overthrow  of  thrones  and  the  dismenibennent  o^h 
empires.  f 

There  is  always  room  for  dispute  about  the  efficacy  of  different  ■ 
system::!  for  the  piotcv'ttoii  of  the  inventor  and  for  tlic  enc'^>uragc- 
nienl  of  industry,  but  the  truth  of  the  declnrniion  solemnly  made  in 
I'Vnnec  a  tx:iinry  ago  groivs  ever  ckarer,  until  it  is  liard  to  find  nn 
intelligent  jietson  to  <lispute  it.  that  ""not  to  regard  un  industrial 
invention  a«  the  properly  of  its  author  i«  to  attack  the  essential 
right!)  of  man."  ' 

'I'he  establisliment  among  European  nationsi  of  the  idea  of 
[>roperty  in  inventions,  and  of  its  protection  by  law,  was  at  last 
achieved.  It  was  a  step  niagnificxrnt  in  what  it  cmfiodicd,  and  its 
results  njxiii  iiiihi-%tiy,  ounnneroe  and  social  life  have  jioftsed  nil  coni- 
piitalioii.  lint  the  new  comliliotis  wliteh  it  create<I  quickly  proved 
that  the  limited  protection  accorded  by  national  laws  failed  to  a 
great  degree  of  its  piyposc.  The  swift  and  constant  intercommuni- 
cation of  idenx.  lu  which  national  fronticn  were  no  liarrier.  carried 
the  improvements  in  the  arts  made  in  any  nation  to  the  confines  of 
the  civilized  world,  and  for  these  improvements,  beyond  the  limits 
of  his  own  nation,  the  inventor  had  no  righls  that  other  nations 
would  res]ieet  An  invention  pntL-iitLsl  in  one  conntrv-  wa^  deiiie^l 
protection  in  others,  and  thns  while  tl  coiitribiited  topromoiethe 
nidnstries  of  all,  protection  was  accorded  to  its  inventor  in  only 
one,  and  was,  therefore,  diiipropurtiuuate  tu  the  bcucfits  the  U'arld 
derived  from  it. 

Such  a  slate  of  things  b  repugnant  to  human  sense  of  justice. 
The  same  conception  of  the  rights  of  the  inventor  that  had  found 
rxpres.>ion  in  the  const  it  ntions  of  the  I'nited  States  and  of  the 
l-'rench  republic  foiced  thinking  men  to  the  conclnsiou  that  the 
rights  in  question  cuiiUI  not  be  bouud«d  by  geogfaphic  lines,  hut 
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llul  t)w  pful«ctJoa  of  the  inveiUor  should  liecocxtcn^ivr  willi  llic 
tivncftts  he  ha^  onfrired  upon  mankind,  Hciice  th<r  Wen  *>(  inier- 
oaltivcial  irmtrctMin. 


• 


RSPORT  OP  THS  V    8   COMMISSION  OF  HAVIOATION. 


Thi«  fTp«»l.  Itv  K.  C  O'Brien,  m«kcs  MraiiKt-  tcadinK  if  pcniscd 
&t  ibc  <>at»^  tinu:  wiiti  Mr.  I>avid  A.  \V'«IUt'  work  uii  "Our  Mcr- 
dunt  Marine."  putilisliwl  in  ISSy.  It  ccmrtitutw  s  plea  for  Govern- 
mml  |irnfii.-1i(in  und  iMiiinlitrs,  nltich  Mr.  Wclb  c»iilci)d.H  was  tlic 
tery  i-anw  thai  ha*  <Iciln>vc<l  our  foroiyn  .-iliippiiifj  iiilcrc*! 

Wc  arc  unablv  to  uRTt*  with  the  conchi<;iotiK  set  up  in  llic  ii^^^^i 
irpnn.  iJjnl  Ammcan  MiipjiinK  nc«1s  snlisirlics  What  it  n,-qiiitc?t  U 
V>  he- '  kt  bIuk:,"  ntul  ({ifcii  an  i.-t|u»l  iliuiut:  with  other  nalionii. 
It  requim  tw  computntton  to  show  that  an  Aoiericau  owitcr  cannot 
f»y  fifty  per  nrnt.  tznrc  for  a  Miip.  rIkhiI  ten  times  the  ducjt  aiitt 
tsxc*  reiluhetl  ill  other  countries,  anil  then  opcrnle  Wis  Mtip»  on 
tW  open  «tt«  where  these  protcc1i\-e  laws  raniiot  rench.  An  Ameri- 
on  vmrl  of  II?  ton<i,  clearing  for  a  Canadian  port  within  sight 
i.~n>i»  i!..-  si.  I^wrence  Rircr,  pays  Govenimcnl  dues  of  otic  kind 
;  ntuuunttnjt  to  about  f40,  and  when  slteretiinM  frotn  tlieiv 
l<  IT-  ri  I  <L>  (HI,  or  one  twentieth  jart  a&  uiitch.     She  \s  taxed 

» ol  }t:u[>i:ily  whether  in  LXimuiLSAiun  or  uul,  and  hnnt.s.setl  at 

r«Ty  turn,  until  "  prole<.-tt<l "  out  nf  exi.*tence.  or.  n.*  Ih  nin<  likely, 
tmwfentd  til  mtie  other  Sag. 

Tbe  C'lonnKMoneT  comments  upon  the  shipping  intemts  of  this 

Ci«»t.  eiiins  the  I'acific  Mail  Compnny,  ihal  is  puid  a  heavy  subsidy 

li^-  the  lkjvenio<ent  to  cony  frci|>ht  for  American  iJitppcrs,  and  Mib- 

—^•rnj  b)'  the  Tailwu>-n  In  not  cirrj'  frcit(hl.  siid  tlicu.  what  is  wonw 

ihc  Pacifie  Mnll  Cunipaiiy   pay  over  a  ptirtion  of  thift  Ouvem- 

-     '    '/-uih,-  In  a  [tnli^i  line  to  keep  off  competition  nnd  misc  the 

.":  Ainrriran  shippern,  nialcing  a  "aie^s"  that  jtist  now  leenni 

■  •Mt  lo  ha\-i:  tome  altenlioa  from  tlie  people. 

There  is  mention  ot  the  O.  anil  (>.  Line,  itailed  nnder  Ibc  llritub 
V{.  bat  nut  trf  the  Oceanic  S.  S,  Co..  sailed  under  the  puiuant  flag 
«4  the  Hawaiian  Oo%-vrni]tci)t  ;  in  both  caws  lo  escape  the  "tuatcr- 
■ac"  cflMt  of  our  Navtfcation  I^ws.  Ai*  to  Aubnidien,  the  PaKtma»- 
t»  Uemnl.  U«t  year,  attempted  iu  necure  hid»  for  foreien  mail 
wrint  The  tt^wlt  neeil  not  be  stated.  Nlueout  of  elewn  mutnictx 
**n  kt  111  nne  conpany.  and  there  was  nu  conipeliltou  in  the  case. 
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'brat  the  GowniiDCiit. "     Xo  oocw-illoonl 

eoutmry 


hitt  a  cvtmtniiatkni 

that  any  rikkI  wfill  result  frotn  these  cwttracts.     On  tbe  < 

rffvct  is  tn  cut  off  compctitioB.  and  rabe  the  nics  of  carriafc  fat  vat 


tbe 


v))<pf«.-ns  smi  still  £knbrT  nedoce  oar  rambant 


Everyone 


intrtrOvvl  in  th«-  mlfire  of  this  country  wants  to  see  oar  fucdgn 
shining  rrf^anl.  but  tbe  ^bad^  sod  tioanl)r  sjrslati  gives  no  hope 
nf  sncli  «  coasunmatiMi,  oa  the  t^atiatj  ksids  to  ccanbmatioiis  to 
"  fleece  "  tbe  Gonraaieat  and  «htit  out  oo^ctitioa.  which  is  the 
caTr  hope  vi  bwldtnf  Vf  vhat  has  htra  degnij^l  by  [lalemaltsim. 
TW  ncMBple  «<£  FtaDoe,  wberv  a  bcwntT  syStaa  sdcv  IS&l  has  bca 


rMvAanr    knA  impknially  CrieA, 
t4i^oM>  in  ricir.  awl  a  decfive  is 

aliwe^  o-cn-  comtrr  T^cn  ifce 

Ic  tSM  niive  tErvmaict  _ 
■iMl  «<c  cMmot  Kafrear  pradtMH  tot  a 
«lie  MwdkKttb.'  ^nncty  ft  llMiilwiit  •»  ftPwi 

wftli  tliaw  «r  vAkt  MbOK&.  and  Ibn  -pnaa 

«tt  ^^1t><«-tn{;  anmru!  i^hoaciB  telfk 

t*  vawas*-  ■"•'Anal  <mnin9e&.  tan  ttey 


{ufane  ia  tbe 

iinapmo  with 

"futactad"   or 

len  tBGennanj. 
of  tbepralat  nT 

I  aile  te  oanaprtc 

nnc  yaBKKn  is 

trade 

afraid. 

as  lupuiba  or  Mnfcf 

of 

dia- 

—    _ 
CJ 


Oa 


^Hlbip^ »«. 


«s(»4«r. 


■  ^MvffPC 


bK< 


•Bmk  mi  r*%U*  tur  KlMtriMl 

(a.  i^An  A.  K>«M(n|{'«  Soni  Co 
.  ..,   S,  J.,  Im»w,  <^i  »rvieTnl   'K'i.-av 

kaaavrf  fatUad  ttxt  book*  rallatnl  rmtn  ^a^l 
^birthvvilT,  tb«l  lu*«  cutttrilMilril  ■  K»od  >t'nl 
^nii^BbMrraK  rvaTmiciKT,  ir  that  tmn  lit 

p^iv  •*  amy  Utj»  coniHnr  tng^ifl  '"  • 
^jfc^bJ  iiliKrj  to  mntnswl « tant*  ■inotiiii 
^wbI  ^ibIbI  it*>.  Mot  onlj-  in  mpcct  to  lb* 
Hvvendtf  *oft  cbrM  oo.  but  m  In  tbe 
H  (i«a«t  CM*.  ■IwT*  aa  irtiiciiWTnii^  tinfr  i« 
r  MriMdb4  itt  Ikt  coadvct  »t  ttir  bfitjnrM.  Ihr 
%eMl^  9m  yRpstlac  ■  test  hook  fnr 
ccoM^  tfe»  altfllj  otf  ant  unKk  nullinr, 

■  ^  nr  |mMM  Httlr  wnrk  of  li»  piKr«.  put>- 
Hp*«4  h<  tbr  R(ieMkn«  CumpMay,  i*  bm  a 
Hwir  ■l»ini««iiMm.  im]tv<l.  ha*  nu  fratURi 
H«ft«rT«r  of  Uk  knxl.  aiil««*  tlir  Twi  of  ilo 
H  faMlEaUbMi  bv  iIk  r««n|Mii]r  la  •uch.  lis 
H  ^#HS    ^KM*   ut   far    to  itfaftntiiMK  cxan 

■  v^HMlina    mp«c(U)X    lite    pliyalml     law* 
fie   al   tbc  tMlMn  of  fea«nitit>|l.  cnn- 

'  teetlBC  aad  a^ytsit  rlt-ctrlMl  ciivt}{y.  >tul 
■  agsat*  tn  l-r   rtn]>loyr<t  for    ctm- 
Tlw   fint   rhaiMrf  in  thr  Uiok  in 
■•  ---'  •ntliaav*spkyije^"an>l 
•  •  inaaic  T-  n  bi  any  book  drnlinK 

■tklMteIrm)  ttiisriU.     Some  of  111 
pifte  «R  •trihiac,  ibc  OOT   on  >r 
•■Maka*  R)tla«a: 

'AH  tbr  pbAMMTIM  (if  natlitr  mviif  Iti 
«i^  aad  air  Bmmlrd  In  u>  in  ipntt  an'1 
■at.  TiaraM  tpacr  *n  fntMlaiiirtiliil  ruti- 
npiia:  Ikvy  dn  MA  aAnN  of  ilcfiniiinn. 
■iiaK tli^aUr  laMMUubk :  ito  (tuimrlirr 
AmAmrttcaw  it*  pnaUlmcr  in  vluitrvi^t 
4N>  af  iva  or  tBc4ioa  tl  maf  hnppni  to 
Ww   aaal  ibr  t»afatj>a<-r  ultii-h  ttoifrnt.. 

•»     t<HM|«      IB     dUBCC   ttl4l     •lute.        Till* 

^fBt?  h  calM  tafrfia.  If  ai-  ajujit  ntto- 
Wt  amta  of  Iraiitli,  ttior,  ami  bimm  for 
fatfU;  irf  ualtaTJ.  «p  nn  apcrat  thr 
iMiHa«l  alt  olbar  tjtuahtw*  In  l«m«  of 
Ifcw  W  laHiilAa^-'Waf  hmO*.  A  anil  nf 
^  i4ttr  fMBtit*,  tkn*  ea|tf«aaml,  la  rallnl 

liNifwiitB  auktiif  (jui  "   aill  Iw 

*nA  fey  tk«  rlaln  btrr,  (ut  thr 

'Xdiv  p«.fonli  in  UikLuuiiiii,  ili.ti  ibr 
<^M1Ik   MkOa   fef    lt«t(^    ■A'l  MtlBhl   ate 


I"Th«  nnft  nf  Irtitltli   uaujnv   ad'^pteil  le 
H-Irntlfir  unrk  U  Ihr  ll  iidlir 

onr-litm-tn-lh  part  uf  iln  >T  b  ccilaia 

mim.  i)i;('l>ktril  I"  It  Ibv  ■Lad'l- 
ivr   aft,  nnil   jwrM-rvi-'t  (n  thr 

Tiriinr'.  (■!    1  latlCC." 

"Tlir  <inii  of  maM  in  Ihr  raitvil  SuImU 

llw    itniiA\tfioiii  pTHinif.      Tbt  tiait  of  matA 

iuMialtj    Hi|<>)itnl    in     •di-nli/Ir     nork  n  ibr 

9nin        It    in    r.]i>ni    •-•    ti"     ...^  t)!,.i-.-..lih 

part  of  a   rtt"  '■■I 

Ule  kiltiKraiTi    :  the 

archive*  of  I-iaa<.c.  Ihin  i4uii<la(<I  ana 
,  tntrDilnl  to  la-  ecptnl  in  nuu  tn  mtr  fular 
I  <1f<(ta»t*r  of '■nt**  at  iU  ([t^al^-it  »Irti*ity,*' 

I  Vl-lU'WlII^  till*     MH'iKlfl     uf    >;VTI|-rill    [llllllil-^ 

l)et,'ina  ihf   clrttric    portion  nf    thr   aork. 
inclu'llng,     tiuwi'nT,      ailliilniMv     artaDjivI 

'  Uililc*  uf  a  icmrtm]  nature.      1m«  un  "llw 

,  forninlar  UB4I   (llmrii«iouk   of  imlta,"  thai  U 

!  a  aialbnnatical  roinjiciMliuni. 

Tbe  moot  valniMiv  taMca  nUtc  In  drctrtc 

'  n«i*tiiiic«4  an<l  Iiisar.H  of  IrutiMiiUaiuti,  or  a* 
lltrrnir  tmnnt,  "MfiitnK  tnliU-t."  Ihr  fint 
nnr  utiouiuK  llw  rrqulret]  rettiilihrr  to  |«r(»- 
■liK'c  a  (jivrn  loaa  tn  rlrvlni-oiutn-p  fofce, 
an<1  thr  mtoiii]  tndiiiw  IIk-  arlual  rewtatM-r 

'  of   ci>pt>rr   witr  of  tlllfnvnt  *t*aa  aa<l  for 

'flivcit  ilUlancra. 

!      r«l|o«in8  Ikew  an-  lat>lr«  of  atraffia  aa<I 

Iilcflcctiolt*  fur  snapi'tlilcl  nitT,  Kv)xlttit  and 
(itlicT  luallcf  f'*  trfcTcni-*'.  "Pir  l>Liok  can 
)>r  iinvurti]  ut  titr  miupaiijr'*  oActw  In  llila 
,ilr.    I*iri«-  tl  f*i 

r«m«nlar  Qr|Htr1a. 
vi  IK  siiYHNBia.  vtn. 
In  thi«  nuBihrr  one  of  the  mo««  iitipitlant 
coQirtbulWiD*  I*  itvm  Cunaul  f'lcacnl  J.  3J . 
Ciawfnnl,  at  SI.  IVta-fsburK.  nn  tlir  anli^rct 
'if  rfaukra  in  Rubmu.  Tbc  artk-lc  amounU 
to  an  atilr  Ire  tare  nti  tbt^  pallinln^  al 
cholf-ru.  Kitli  aBnuIaUua*  <'f  K'*^'  ralua  IB 
vM-a  of  the  iirobablt  tmi  of  thi*  aroafK*  in 
Wc«lcrti  Huntpr,  anil  \maet\Aj  un  thia  nHd{> 
ncut  tKxX  aaiBBicf.  Tbc  pfuvitKJn*  XuaAm 
in  Rnakb  to  preveal  mutaitiati  ai«  ontaiiily 
d(  tbc  nuMt  cvmplnte  natttre  poaaililr,  nrn 
io  that  ninnlrv  wltrrr  u  ccntralirvd  f^waxk' 
niriil  rnsMr*  the  applii-alion  of  aitcti  |wn- 
tHIorf.  Tl»e  rrxiiUtinit*  art  iliin'tx^  |ina- 
i^i^iallj-  to  UduliBeu,  anit  fiioj.  kbo  tn 
p«\>nijrt    ami    rarrfkil    trvalmaiit  la   apavia) 


iW 


LlTEHATCRt:. 


h<]«pitiiU  of  lhc»r   nldu'lccil,    nl)i1   tin   infer- '  rrliiincivt  cust  of  llic  ^uod>>  pai«c»  on  to  tlir 
C1ICC,  from  thi»  rcpori.  is  tlmt  il  i»  iioi  likely  ,  Host  Ifuyi.-r,  uitd  ki  on  to  ttir  i^^ii  is  timer. 


Ihat  in  any  other  WHinlry  can  awn  be  done 
to  giinril  oguiii^il  tht  Ji?ic*»v  or  ntneliorate 
iis  rvttnlta. 

A  yoiuiK  AiiiericBii  phy>iici«ii.  \ti.  Artliur 
O.  IMnckslcin,  of  Ncvr  Yotk  City,  who  liiul 
Kchicvcd  ilistinrtion  in  his  attidies  at  the 

OMviibtiT];  [rtbtituie.  id  St.  l'«trr»ilmfj[,  was'  man u flic tu res  nuii  carTyiiig. 
cum  missioned  liy  tke  RuMian  (lOvrrament  |  Ttii%  (>mil  Rhtain  i*  iiuw  iluiiijj. 
to  1^  to  Baku,  crrri  a  laboratory  there  ttaA 
Kvinltxil  a  »erie:>  of  Hcicntilir  cxpcnment» 
rrlalixT  In  Ihv  caiisv  of  Aeistie  chotcrn.  ind 
CHjiri^iully  «» to  il!<  lo«-tt*  In  tlic  human  liody. 
Ur.  Blkckvtcin  i%  »  Kracluate  of  Cornell  t'ni' 


The  r««U  of  thi*  «yirtetii  of  nislng  X*- 
lionul  revenue  will  lie,  nixlitubt,  u  rernliton 
■gnitut  il  all  m-rr  Ihv  iroild.  hiil  itiirinK  tt« 
conli»itaDC«  certain  nalioitb  will  avail  thcta- 
mIvcs  of  the  opporUiliity  It  oflVn  of  ahiorl)- 
inK  all  uafair  part  of  the  profits  of  tnuk 

There 
fe  a  <>Trr3ni  (nf  tribute  cenleriuu  there  from 
all  parts  of  the  uorlil.  Her  ln»iic  was  frwitl. 
and  direcn  taxation  iiisliluled  ahoui  fortt  -five 
years  ago,  utid  her  pruf;Tewi  sinee  Ituil  linie 
hu  placed  atnut  ouc  llflti  of  the  civilircd 
ivraily.  al  Ithaca.  N.  V.,  and  i*  n  fellow  of  world  under  bet  sway  aa  a  ruler,  acd  nearly 
ihc  JohuM  HufiklM  rniverattyi  «t  Rallimurc,  |  m  half  of  the  whole  foninierce  of  the  norld. 
Hitd.  Statistics  of  Iter  produrtian  arc  nie.ining- 

Cooml  (;eneral  CrawAiril  is  evldenllv  hint- '.  le»s.  It  i»  hrr  pri\'ate  revenues  that  ate  tlK 
self  a  scieiilific  uian.  or  el<«  hu9>  had  teeh-  gml  fact  of  that  coantry.  Thr^r  are  dr4uti 
nical   nsst.Htanee   in    tttv    prepuirntioD   of  his    from  ererywberr,  eTcn  iti  Ibiti  e<>nii(i>  uirh 


rc|<jrt.  Its  main  lonchi.-'ion  is  thai  the 
cholem  potton  tnuct,  in  nnWt  toinfctl.  be 
itittodnceil  into  the  ttomacb  by  cither  food 
orilrink.  and  that  w«ll  and  carefully  cooked 
food,  and  fluids  that  1iai,-«  been  bmled,  will 
not  convey  Hiicb  pobua. 

Tariff'!'  in    Forrlini  Cnantrifii. 

Tile  vohimiiions  woilc  of  more  than  NOO 
pujt**  niveN  larlRW  nnd  tolK  or,  in  other 
^■otiU.  rerenura  derived  frtMii  oDnimrrcc,  in 
Uic  princi|Ml  countiict  of  the  worid,  and 
sho«(i  a  Uninec  ftmat  of  mockra  political 
oconoitiy. 

(Mr  &p«rc  nill  t»ot  permit  a  review  of  ttic 
■ubjccl  matter  in   the  book,  but  instead  will 


revetitw  u  enormouti.  TlK  tn^csliuctitb 
beiliK  cstintAtcd  by  sotne  at  a  billion  of 
dotlnns   all  it"  earning  S''"^K  '"  Ijcndon. 

This  is  an  ml  of  artificial  prices,  and 
otber  countries  will  in  time  learn  the  Kane 
Ij^ame  and  HOBK  oftbeiurutp  the  same  advan- 
tage- Thi*,  wc  cUim,  i*  to  be  one  rtinll  of 
raising  tci-entie  by  tasinf-  commerce  anil 
neatint:  artificial  pdcea. 

Another  rt-«ult  of  the  «y«leni  thai  ia  no* 
enjEa^in]:  Kriiiiu  attention  in  Mtnc  qujirien, 
is  tile  poMubility  of  an  nnitsual  mouey  inanic 
due  to  speculation  orer  production  and 
unnaltiral  Rtininlation  of  nrlilieial  prices.. 
Snch  a  rrsiitl  i1»'ay«  fbllDiH  inflated  p«ice4, 
credit  is  slmiticd  until  it  'MirtAkn." 

Th*  prewnt  vn>rk  is  one  of  tiiucli   valiir. 


he  t,tv-«ti  some  concluxions  respecting  the   showinR.  as  il  doew,  the  extent  to  uhicb  ibe 
KCBtnl  irabject.  the  facia  of  which  an;  here  '  rewnue  of  %-Hrioo!t  countries  is  drawn  from 


ao  eatettsively  *el  forth. 

PrimiirHy  lhl«  inetbod  of  taxation  exftiU 
liecaaic  it  is  easy,  indircd.  and  not  under* 
sioal  by  the  tnnsse*  in  any  nwatr^,  also 
hecaaae  the  Uws  nnd  poliey  of  a  conntrj- 
are  ntu ally  delertnlned  tiy  tl>(i««  wlto  own 
profieny.  Tariff  lases  are  .iwesse^l  on  con- 
MimpticMi.  tbAt  t*>  wliat  is  t-unsunied.  and 
KM  on  wealth,  cicryoDc  payn  such  taxes  in  ,  Iieiig;  j-et  only  1  \  xi'j  iuchc»-     [t  coniaia* 


tlieir  coniracrce.  A«  l>efiwe  rmiarked,  .kit 
Space  will  not  pcnnil  repntudion  of  Lhr  to.- 
tistics  given. 

SpMiiN  EnnlMvn'  THhlfv. 

avrt  I.  (ai.aai>i  ii^.  y*  -.oki.- 
Thls  pOTideiTMiii  Intne  ha»  reached  an  clet-' 
eiitb  edition  wilb'Kit  corre^pondiu);  );n><ilb, 


proportion  to  their  lii'ing  expctMeft.  am)  not 
in  ptDportioii  to  their  wealth  or  income.  A 
pour  man  who  ho*  a  Urgeandcxpennx'e  fanii- 


a  colleetion  of  taliln  for  enirineen  and  tfiiild- 
era,  •itliin  a  compawi  ao  -nnall  as  to  te  con- 
tinually canieil  in  the  piKkci  ■ilhotil  iucoo- 


ly  pay*  more  tariff  tax  than  a  rieli  one  with    *enience.     It    i*   the   naatlcst  bsiJt  of  the 


a  miBlI  family,  or  who  Il\-e3  ecumnnlcAlly. 

Uliatcvrr   is  pmrchasol    and  «>til  a^-aiu  ia 

not   ntftctcl   bv   a    tariff   tax.    liecaiisc   the 


kiiKl  ever  pnblitbcd.  nurle  »«  not  m9  •  eari- 
vwitv,  hul  fM  pnctiml  rods,  and  cxecedingiy 
lucftil.     Price, -W  cent*. 


»t 


INDUSTRY." 


JOHN  mCHAROS,  EoTon. 


IXDUSTRIAI,    PUBLISHINCJ     COMPANY 

San   PlixMCisca. 


^aKssHCi*  tWH 


AI>KIL.   laUL 


No.  §7 


COMMKNTS. 


Tbc  Natiooal  Board  of  (TixIrrwHlcrH  in  ISftI  r«4]tic»tn)  Ihr 
SkpMtlBeat  of  State  to  pronirr  rmm  conxulsr  offices  rvportu  on  firr 
tmA  boHdiDX  rrfiulitions  in  variuu^  i>ail>  or  ttiir  vmrld,  md  a  rjrcu- 
Isr  w«s  wood  for  that  jnirpcw,  calling  oat  a  series  of  comuiunica- 
iMats  thai  moke  up  a  printnl  volume  nf  50(1  pnK*^  Wc  do  not 
tadnAe  any  ixrtkv  ■>(  tlii^  wock  in  iiur  review  mUiniiM.  because  oo 
(depute  notice  can  be  given  there,  and  Instead  wc  will  ottcc  more 
fCaaffc  niHti  t>»c  a%t<>iti^tiitiK  tnntler  of  how  HttJe  good  tlic?«-  reports 
4o  nrnpam)  to  wliM  llie>-  Dii^ht,  if  people  read  them.  Here  in  a 
OBpendiom  of  the  world's  wiMlom  in  the  |*nveatioa  of  Gre»,  and 
Iks  origBiiixatMRi  of  R>enns  lu  ijueiiili  (lic-tn,  of  incHtimnble  value  lo 
«II  vbo  particiiatc  in  this  cxtcit»ive  deiurtmeut  of  tnunicipal 
•caaoDj.  and  yet  wc  imagine  nvt  one  in  a  thousand  cwr  hcanl  of 
(ke  RfMirt  or  will  nad  it.  CufHCH  t-ati  lie  |inx-urrd  by  application  lo 
the  ItofnrtnKOt  of  Stale  at  Wajiliingtun. 


SonUor  Monpui  of  Alabama,  in  the  A'i»rf4  Amrrimn  fftvietf, 
piMat*  tbt  Nicmragua  Canal  enterprise  in  a  cogent  and  reaaonaUc 
■IBBCT,  tttgMig  the  support  of  the  work  hy  the  (iox-eniineat.  Tbc 
Seoaior  is  no  doubt  right,  bot  is  waating  his  eSbrts.  because  tbe  aefl- 
ttam  of  tbc  cotuttry  i»  in  iaror  of  this,  but  kxika  with  atupdon  on 
II*  ttlio'li  tbi*  {u  pfcacnlcd.     A  canal  cuinpaoy,  and  a  ciwal  c«a- 


sso 


COUMEiTTS. 


ittructiou  company,  composed  of  the  same  people,  loolcs  too  mucr 
like  a  Credit  Mohilier,  Contrnct  and  Finniice.  or  Western  Developrntnt 
Company,  to  commaii<l  confidence  on  this  Cuast,  but  Senator  Mot- | 
gaji  forgets  to  discuss  lliis  in  h'la  arlicle.  He  says  llic  r»ilwayn  owe 
the  Govemnient  $100,ftOt>,Ol>0,  enough  to  build  llie  Nicaragua 
Canal,  aiid  "if  we  will  we  can  use  the  nicincy  due  ils  from  the  rail- 1 
w»ys  to  build  llie  canal."  To  this  there  wilt  l>e  generiil  coiisnU. 
but  it  is  only  words.  Why  docs  not  Senator  Morgati  iu  that  body 
of  which  he  is  a  incniber,  and  where  a  goodly  Ahare  of  these  railway 
inttrests  l>eIong,  proceed  to  collect  thi.s  flOO.OOO.OOO,  and  turn  it 
over  to  a  canal  fund  ? 

Prof.  R.  H.  Thurston.  Director  of  Sibley  College.  Cornell  I'ni- 
vcrsily,  ha»  l)eeii  writing  of  wtiul  wheels,  wliicli  he  calU  ''mills." 
and  gives  some  interesting  facts  concerning  iheui.  His  eulojo'  ofj 
American  practice  in  making  such  wheels,  "which  il1u.4lrate  the'^ 
remarkable  ingenuity  and  praclitiil  geiiiu.-*  of  onr  countrjmcn," 
should  be  ([ualilied  with  the  explmiation  that,  except  a  few  wheels 
made  in  Oakota.  none  of  any  sixc  or  pretensions  have  been  con- 
structed here.  He  s»y»  "  uiills  are  made  it-s  high  as  lorty  feet  in 
diameter."  which  us  a  curious corollarj*  of  dimensions,  hut  the  fact  is, ! 
our  practice  is  confined  lo  small  wheels  with  multiple  vanes,  and  too 
often  made  so  as  to  lie  blown  i>way  :il  the  fir.si  gale.  Here  lu.  Cali- 
foniia  where  wc  cmplo)*  more  wind  motors  than  in  any  other  section 
of  the  counlry  there  is  not  any  but  what  are  toys  in  comparison 
with  those  in  Holland  and  other  low  cinintries  in  I-'urope,  cmplo)~ed 
for  driving  mills  and  pinuping.  There  has  been  a  good  deal  of  dis- 
cussion here  respecting  the  adaptation  of  large  motors  with  «iails  for 
tlie  heavier  kinds  of  work,  SaiU  are  best  for  a  large  wheel,  the 
same  a»  they  are  best  for  ships,  indeed  the  two  things  are  analogous. 
and  we  imagine  that  large  whc«-ls  if  ever  made  here  will  be  much 
like  the  old  cues,  which  are  so  much  disparaged  in  the  article  ' 
referred  to. 


Wc  havx*  trie<l  to  find  out  the  point  of  ciithnsiasni  over  the  trans- 
fer to  American  register  of  the  two  lummi  steameni  on  the  22nd  ofj 
February  last.     There  wa.^  a  great  ado.  the  President  went  out  fitttii 
Washington,  guns  were  fired,  and  general  rejoicing  over  the  admts-l 
Kian  of  two  American  steamers  to  American  register.      The  Iniitan  i 
Line  is  mainly,  or  indeed  almost  wholly,  owned  by  American  pe«ipte. 
and  if  the  causes  that  have  hindered  their  register  lienr  l,*eforc  yet 


aiitJIKJiTS. 


ztt 


\y.  what  i*  ihcre  to  rejoice  over  *  Tlierc  i<  more  cause  for  humil- 
Thc^  vr«"cl«  wTic  liiiilt  aluncwHi.  ami  .■ulil(^tl  under  n  foreign 
hvraitw  of  iiuf  autiiiiuliMl  aaviealioii  laws.  Ou  tbe  &imc  d.iy 
at  this  cckbntinn  cane  Itic  news  or  the  iKinkiuplcy  of  tlic  Uiittnl 
iin4  Rnxil  Stcamithii*  Conipcmy.  Ttiis  Utter  line  receive*!  it 
\y  (if  flOil.OOO  a  yvar  (rotn  Hnutil,  aIm  a  suWeiitioii  friini  Die 
Ar]rn>tttar  Oovrninirnt,  aittl  w:i«  attotit  In  receive  a  poMa)  subsidy 
frcn  Uk  Atncncan  Government.  Wlieti  one  consi(lcr»  the  capabilities 
mwA  pambilttie*  n(  our  merclituit  nuinuc,  and  ilii  ntrangulattiiii  bjr 
palermliMn.  it  is  |>rrttv  hird  to  work  up  mtliusJaHm  over  tlir  fact  of 
rtiimii  III!  ctlitcn*  ruuiiig  llie  fl.-ij;  of  tlicir  cuumry  o\*rr  thrir  uwii 

The  price  uf  wheat    in  Kuropc.  or  in    liverpool,  which    U  the 

mmm  thhtg.  fltxitute'l  n-onilerfully  durin):  IK92.      A  diagrara  ptih- 

■Aed  rcoently  in  /nJui/rin.  I^tnilutj.  cMntaininK  Ilic  price  Kiveti  for 

Jmaumry   1802,  llitrty-«x  »hi)lin>;?>   per  qnnrter.     AwMimiiig  thu  as 

100.  ibe  ortiitiAteiK  of  the  diaKram  «hon-  the  decline  lui  follou-s  : 

Jmu  Fvb.  Mateli  April  Hny  June  Jiil^  Aug.  S«pt.  Oct.  Nor.  Dm-. 
HA     M        M         Rt      86       K::      tU      Ml        79       77       7A       70 

This  diowa  m  declioe  of  Sli  per  cent,  during  the  year,  and  pUc- 
m  the  crop  of  Califoniia  at  SU,(iiNt,riOU  biuticls,  and  the  value  at 
SlOOpcrbuftbd,  the  loiu  will  be  ctjual  to  jUr.UlXI.OW.  Tbccatucaar 
flnctaatioa  in  the  pncesi  of  breadstuflK  am  many,  and  lo  net  in  thui 
MMMirtuac  depvr  [r.u«t  >tc  mnrunrnt  Vt'an.  a  Kcneral  faihtrr  in 
tmfm.  and  tbc  Kcicral  irtalc  of  biuincad  are  prt^luminating  cna'tcK. 
Thn»  great  decline  in  reiiourccs  has  come  upon  the  farmers  just  at  a 
ban*  wtMen  tbrre  ivt:  been  no  increase  in  the  price  of  nearly  all  lliey 
aoHnDC.  and  tbc  molt  oiuM  be  moM  diiuLStnitu  when,  as  in  many 
tM>».  their  land  b  encmnhcred  with  Bxcd  charges  for  borrowed 
WOBTT*  The  ootlook  is  auttv  hopeful  for  \H9^,  and  there  hai  lieen, 
■»  doidil.  a  cooiiderable  iLi^irT^-n  of  the  wheal  induatry*   to  mlier 

Tbc  nmr  "■lomhiiotD,"  ciipboaioav  c<rrcct  and  cstablfahcd. 
ha»  bveti  ibr  a  loBg  time  di*turbi»K  the  "  word  butchem."  Tho«e 
who  "  bcatc  "  thtac»andtake  "Itueh."  but  not  "din  "or  "l>reak." 
hvt»  bare  been  wrHlen  on  the  subject  of  aluniiniura.  but  fur  what 
OMB  Bi>  ooc  nn  nee.  A  want  i>f  informaticm  rvKpecting  wordn  and 
lamm  »  eiMBtnonly  (.-oocealed  by  staug.  the  speaker  or  writerstipfKM- 
ilCthc  bearer  will  cnutrue  terram  misappUcd  through  Iguonmce. 


as  if  used  in  jest.  The  only  colofable  objection  to  aliimiii' 
ium  is  lliat  the  tiaine  is  too  long.  Tcx>  long  for  what  ?  The  discus- 
Mon  is  ridiculous,  and  betokens  a  want  of  inore  wrioiw  and  useful 
occupation. 


Indusxrial   >Iotes. 


Mr.J.  A.  I,.  Waddell.  of  Kansa3  City,  a  civil  CHuinctrwha'ie  opin- 
ion we  have  found  occasion  to  report  a  good  many  times  in  the  past, 
ha.s  designed,  for  use  in  Chicago,  a  lifting  bridge  that  is  novel  in 
respect  to  all  plans  of  wliich  w*  have  atiy  ktiowledfte.  Instead  of 
tippitig.  swint^ing  or  withdrawing  the  movable  span,  he  simply  liOs  it 
up  out  of  the  way,  The  bridge  crosses  the  Chicago  River.  ati<i  that 
being  a  tiavigahle  stream  the  Secretnrj"  of  War  decided  that  ihc 
dear  height  should  te  156  feet,  so  the  bridge  when  opened  n-ill 
soar  up  into  the  air  that  distance  if  rctjuired.  It  seems  anomalous  to 
cleiir  a  .-^liip  hy  going  over  tlie  top  of  lier  ma.'it.s  when  a  fifth  «)f  the 
game  movcraciil  sidewise  would  let  her  pass,  but  the  moveiuenl  does 
not  amount  to  much.  The  bridge  is  countcrwcighted.  and  can  be 
mil  up  or  down  with  but  little  effurt.  The  main  point,  however,  is 
the  supiKjrliiig  lowers  at  each  end.  These  extend  up  20<)  feet,  and 
will  ca.st  a  large  .-iiim  lo  coiistnicl  and  niaintaiii,  cpccially  if  strong 
enough  lo  hold  the  bridge  in  ibe  air  during  a  gale  of  wind. 


The  economic  place  of  asbestos  in  the  arts  and  mainifnctnres  is 
becoming,  at  the  present  day,  a  fact  of  importance,  especially  en 
this  Coast,  where  the  mineral  is  found  in  a  very  pure  stale.  The 
Pacific  Asbe.itos  Company,  of  Los  Angeles,  have  vrarks  at  Sau 
Diego,  Cal.,  where  this  mineral  is  prepared,  and  incorptwnted  in 
paints  of  all  kinds,  steam  covering,  refractory  hntng.s  for  stoves,  roof 
material,  lubricating  oils  and  other  things.  The  agent  here,  Mr. 
James  A.  Maguire.  informs  us  that  wood  covered  with  a.tbesto< 
paint  will  not  catch  on  fire  when  exposed  to  flame,  if  Uie  oil  cuu- 
tnined  is  first  permitted  to  harden,  and  in  proof  of  this  wc  exaniineil 
some  time  ago  wood  that  was  converted  to  charcoal  by  heat  without 
being  burned,  the  protection  being  two  coats  of  whitewash  made 
from  ground  aslieiitos.  The  fil)cr  of  this  "mineral  wood,"  as  it  is 
sometimes  called,  gii-es  an  adhcsi\'c  n.iture  to  pla.ttie  or  olher  com- 
pounds, a  quality  not  posses-sed  by  any  otiier  mineral  substance. 


iStfV»TUAt.  SOTBS, 


IM 


Oxoiauiiutc  ami  Chief  RtifcinMr  Melvtlk  proiMXies  to  detcnuttie 
tbr  ifwrd  o(  Ahipn  hi  their  tml  imis  ai  Mm  b)'  a  *aati(lflnl  arrivrd  at 
by  ahofft  run*  ota  mtn^ircd  cliiitancisi  in  still  water,  until  the  rcl»- 
bos  b*t«T(rti  thr  rev«l»tHirt«  of  the  wrew  and  sjicvi  of  the  vt^v;!  i« 
CftaUbkrd.  and  then  deiennine  the  sen  firrfunniince  by  tlie  rale  of 
«f  the  KTcw'srcTolulioiift.  Whilclbismay  be  »ubjcctto5]igbt  error, 
it  i»le«tao  than  ■!!(»¥  marks  widcapnit,  orobsrrv-nlionn.  It  will  be 
iCBtsbnvd  that  i  noddle  nrusc  over  tlie  textM  of  war  itsscU  btiili 
^  tb«  ruion  Iron  Works.  an<l  tcMed  in  Santn  ItitrbAm  Chiiiiticl. 
Tbc  ffieed  of  a  wwiel  ik  a  re^iiltaiil  nf  her  (xtwY-r  <(tiuliflo<1  by  rciti.tt- 
aKB  Uiat  are  DeidicrctMislntil  nnr  roi*a'<aniblc,  such  ns  cumrnts,  wind, 
^mi  Male  of  the  mtei,  so  that  after  nil  boriie  power  hecmncA  the  bent 
^■poanrt  a(  speed,  and  if  tsitio  bctn-een  power  and  spccfl  is  nnce 
4ttBwiaeA  the  mtmber  >t(  the  teri'U-'>  n.'\-<iliiti<3m  isu  belter  measure 
^  pKiinnnmcr,  thoo  ubncrwd  dL<itaiiccs  tau  in  a  ^i^Yti  time.  Tbc 
V-  S.  Cnii«n-  Smmera//  has  been  tenled  niTorditii;  to  this  method, 
■kd  the  mnlt.  su  bras  known.  i«  saii«raclory  in  every  way. 


Mr.  Jaoie*  D.  Schuyler,  C.  K  ,  lorraerly  «f  thU  City,  al  the 
PwoibcT  tDcrtinc  of  the  Amcriran  Society  of  Civil  I-Jixincers,  read 
a  paper  on  "  I^jniny  Re^crvoim  fnr  Water  with  I*elralcuin  Pilch,  or 
Ajphaltmn."  •.neb  as  is  plentifully  hmnd  in  the  suuUiera  sections  of 
tkia  State.  Tbc  (acts  adduced,  nf  which  there  were  n  gnod  aiitny, 
an  potM  to  the  »iKveM  of  the  ntclliod,  and  it  tihoutd  engage  ntten- 
Ikn  ht*^  captcbDy  (nc  Mnatl  nx-rx-oirs  ii»t  lined  with  manMiry. 
Tbc  (fcacni  of  eJaMkity.  pnMesswl  in  a  hish  dcGrcr  by  lhi.s  mate- 
rtaL  ia  vocb  in  its  favor-  OfvotiTve  the  nTirk  mu;<t  l>e  kept  perfectly 
4ry  wUle  in  prognst.  md  this  tu  is  at  some  disadvaittaKe  comparMl 
IB  bydixalic  cement,  and  there  iit  the  further  imprdtmcut  that  while 
lylialtuiu  pitch  i«  Mire  tu  ticcntnc  inoti-  expensive  in  future,  concrete 
■ivtttre*  are  a«  vttc  tu  Ijecume  cltcuitcr.  Mr.  St'huyler  Tecomiucnds 
«  omfanialiaB  of  the  two  The  pajfcr  will  he  published  before 
iHv  m  4k  Iranaactiww  of  the  Society,  and  i»  odc  that  will  ha\x 
iDlc^eai  bere. 

Mr.  J.  C  H.  Stat,  a  well-known  enftinMr.  in  this  City,  who 
4MgBid  wmal  nf  the  IaiKi-«t  priwer  plants  fbr  cable  railirays  bere, 
baaavccBlly  bem  Ki%'inK  >*'nie  atiniiion  tu  methods  of  cotnbtwtion, 
and  bA*  Aiwloped  nome  (acts  that  arc  decidedly  t)o\*el.  Mr  Slut  has 
1,  at  aa  early  time,  ta  prc!«ent  an  analysn  iind  explaiulkHi, 
:  v3L  St  tht^limr,  inily  *»y  thai  his  expctinienl-^  {Hitnt  toawida 


distinction  hetw^^n  diimney  <)raii(!:ht  and  forced  drati^lit.  or  to  cer- 
tain relatiuiis  beiuecn  (1i€sc  nlieii  cnmhincil,  and  indiratc^  Hmita- 
tiotis  of  clliniiicy  draught  that  have  not  been  sititpvclcd.  To  >tnte  it 
broadly,  thtrjiit  for  combu^^tioii  does  not  require  draught  and  attenua- 
tion, but  "coiDpTL-iMiuii."  iti  a  combustion  chamber,  so  that  high 
chinnieys  and  a  stroug  induced  draught  h  by  no  means  an  economi- 
cal method  of  supplying  air  to  funiace  fires.  Mr.  Still  combines 
induced  and  forced  drausht  in  varions  relations,  noting  tlie  effccls 
with  and  without  compression  in  the  funiace. 


The  deep-waterwiiy  conrantion.  held  in  Washington,  D.  C.,  on 
the  first  of  the  year,  would  have  strengthened  their  resoluliom  by 
oiiulting  the  "jingoism."  but  as  it  was,  this  meeting  will  aid  in 
bringing  to  notice  a  very  important  matter,  that  of  connecting 
the  talces  with  the  Atlantic  Ocean.  Lewis  M.  Haupt.  who.  perhaps, 
more  than  any  other  engineer  in  this  coiintrj-,  has  studied  this  canal 
matter,  gave  hi.'*  estimate,  roughly  made,  that  the  cotl  of  such  a 
canal  will  be  75  niiUiotis  of  dollars.  This,  while  it  accins  a  vast 
amount,  would  only  be  as  much  as  the  pension  list  amonntH  to  in  six 
months,  bnt  we  fear  tlie  e^ttimntc  i*  mnch  too  small.  There  is  now 
Iwftirc  Congress  a  billi  reported  upon  favorably,  authorizing  tlie 
Secretary  of  War  to  have  sur\-eys  and  vsttinates  made,  bnt  the 
extranrdinarj'  expenditures  of  the  last  four  years,  and  present 
depleted  state  of  the  1'reasury.  will,  uo  doubt,  defeat  in  Congress 
any  measure  looking  to  such  appropriations  for  some  time  to  come. 
The  fact  is  that  lor  twenty  years  past  llie  countr>'  has  been  wandering 
awny  from  the  public  spirit  that  pruniutcs  public  works  of  this  kind. 


The  art  of  constructing  dredging  machine.i  seems  to  he  making 
much  progress  at  this  day.  A  dredging  boat  recently  constructed  in 
Hiigtand  for  use  in  Bomljay.  India,  raised  6,000  tons  of  material  in 
one  day.  and  deposited  5,000  ions  of  it  four  miles  away.  The  hop- 
per of  this  dredging  machine  holds  I.OiK)  tons.  Other  note.4  takea 
show  1(3,000  tons  raised  and  carried  off  in  138  hours,  and  nt  another 
time  ll'J.OOO  tons  in  105  working  lioiir.i,  carrying  the  material  in 
each  ease  fourmilestodeposil  itoutsidc  the  harbor.  The  cost  of  rais- 
ing and  depositing  spoil  during  the  past  ycir  wn.s  in  this  case  three 
cciits  per  toil,  nr,  counting  the  weight  at  80  pounds  per  cubic  fool,  three 
cents  a  cubic  yard.  At  this  rate  there  would  be  no  great  difficulty 
or  cxpcn.se  in  maintaining  deep  water  in  any  harbor  that  is  not  filled 
np  by  alluvial  wash  from  very  large  streams.     This  low  cost  is.   no 
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to  ccotiotnical  manaf^mcnt.  and  ]>crhap!( 
illgnrtanee.  bat  b  mainly  ituc.  we  iiiu){ini;.  li>  llie  effii-ieury  uf 
Ihr  ■acUocnr  eiiiplo)-c(L 

We  lure  been  UiteiKting  lor  some  time  to  say  something  nf  the 
Mmb*  itcci  pniccm,  snd  liniT  Wftited  for  .-WMne  tcchuica)  cxplaiialtaii 
(rf  ibc  matter.  It  in  a  method  of  making  tool  va»t  Mct\  without  ilie 
■mm)  cmientatiiKi  and  cnidhlc  ]ifoocv«s.  tliAl  is  now  sueceWulty 
tallied  out  here  ami  in  Kngland.  We  luve  wrillcii  to  a  nciimtific 
in  in    ]*liilA-U-lj>tiid.    who,    in  nnswcr.    sctuls   llw  following 


"I  vumoch  iMtcfTMcd  in  Ihr  K:iIck'  ¥.tect  [mxTss  ile!WTilM*d  in 
dw  ocw*  «lip  you  9>cnl  mr  (  havr  iicvt-r  Iiartinl  <>f  it  txrfiirc,  l>iit  It 
cvtatalv  '>crfcrtl)'  :  ilmt  it  •ilmuld  tic  all  irnc,  a.t  it  i^ 

••ly  •  cii  .vTnion<.  r-Icr  of  tlic  old  proc«scs  ftw  making 

tmA  atevL  lii«ic«il  of  firnt  i-MTlnuclliiiK  WTriu>;ht  iron  in  the  cTnu-n- 
tatitai  (nnMrc.  awl  then  fn-smc  llic  produced  «hcar  xteel  in  micihlcs 
IwBuVe  it  hcnioceneous  atxl  free  fnatn  slag,  this  process  takes  the 
Bi^wjDtr  >tcrl.  which  hru  tm-n  already  uiaik  hotnogcnruitn  lt>  fii^iofi, 
•ftd  pttt»  it  in  lite  cementation  hirnace  until  it  ha«  gradually  and  with 
ecnaintT  afanotbed  the  ndditicnn]  anioiini  of  cftrbon  neceKsan-  tocxm- 
*cn  it  imotDol  vtrr\  Whcllicr  it  iirwliiocs  the  ga* bubbles  llinMigh- 
•■t  IIm  bv  aft  (f  !  docs  in  funning  "  t>Ii>t«.Tc<l  !>t«.-cl  "  by 

itjoa  in  »'  1  in  the  nn-nunt,  nnd  would  be  a  vny 

It  question  in  its  vaiuc.     I  ^liniild  thitilc  the  "otieu  hearth  " 
.  faraace  mon  likely  to  su^-c-^vt!  i.hiiiiiXirh  in  mnkiiig  luiy  grade 
«r  Meel  wanted." 

The  te»t:>  of  timber  ikiw  being  cimduclcd  by  tlw  Pon»tr>'  3>iv]- 
■OB  of  tbe  Department  of  Agricnltiiif  have  di'\'clope(I  a  good  deal 
«f  tntCRSt.  and  ta  about  (he  only  thing  in  connection)  with  forestry 
t^t  haa  duoe  so.  The  American  people  are  nut  mtidi  roncvrtked  in 
aaytUnc  that  rvqnircs  an  age  for  fruitiun,  and  whilL>  there  is  a  little 
HdmiMBi  over  timber  growth  us  an  alMtraitiun,  thccc  i.s  no  real 
ynetkal  imcTT^t  in  ihc  matter,  and  theitubject  languifhc*  a<t  it  has 
4aoa  in  U»  State  It  rtKiufre*  a  dearth  of  timber  to  call  i<ut  pnic- 
In)  wurk,  and  even  then  the  rrlimM  an  sn  far  ofT  that  the  whole 
pasMa  a*  an  klen-  Not  »  with  the  strength  of  timber,  this  u  an 
ca^HMcnsg  nthject  of  today.  etiterinK  «xtenHivel>'  into  n-mk.t  of 
T«kwa  kitAi.  and  data  relaltng  tu  Atreiigth  if  noi  wholly  wanting 
la  vmpM.  The  tables  for  fir  woods  will,  uo  dtnibt,  be  pubUnbcd 
hirfbev  long,  and  will  be  welcome  on  tliis  OuLKt,  where  timlicr  untc- 
t«R  ia  the  nilr.  Douglas  or  Oregon  6r.  no  extetui\-cly  used  here,  is 
aae  tif  the  Tmrtcttci  dealt  with,  and  wc  predict  that  it.i  strength  will 
Im  a  auippse  to  pnopte  in  the  Knstcm  f>talcx. 


an 


LOCAL   .VOTES. 


LOCAL     NOTES. 


Willinm  Dickie.  Ksq..  father  of  the  Dickie  DrotherK,  ship  Imildl 
of  this  City,  died  at  Sail  Mat«o  at  tlie  lurtiie  of  Mr.  George  W.  Dickie, 
on  iJie  35th  of  last  iiiouth.  at  tlic  atlvaiiccd  a^c  of  ci^ty-six.  Mr. 
I>ickie,  senior,  wns  al:w>.i  shipbuilder,  niithe  family  ha>h(.-en  formniiy 
geiieralioiis  back.  Wl-  propowr  in  our  next  issue  to  say  something 
on  the  influence  of  his  long  hidusttial  Ufc.  or  rather  the  Itsson  of  it, 
niiioh  needed  st  thi-<«  dnv. 


\ 


Tlie  removal  of  the  Capitol  of  California  from  Sacramento  to  San 
Jose  is  a  proposition  of  sonic  inipnrtniicc.      The  local  and  pcRM.tiat 
CoustderittioiM  involved,  which  in  iii<HU-rii  methods  of  ptililie  husi- 
ness  sec-m  to  he  the  iiiatn  thing  to  be  considered,  can  be  left  out. 
Tlicrc  will  Ik  a  large  loss  of  niaticy,  if  not  to  the  State  to  sonieoitc 
<■](«;,  and  thai  the  itioHt  of  it  will  in  the  irtul  liecouie  a  charge  on  tl«e 
public  funds  no  out;  uted  doubt,  hut  there  arc  certainly  couiitcr\'ail-  _ 
i:ig  advantages.     At  present  it  retiuires  almul  five  hours  for  the  rail-  f 
way   to   carry    p.isseiigpr;*   between    the   commercial    aud    politicnl 
ewilers  of  the  Stale.      The  di<iiance  is  only  SO  mileii,  or  so.  aud  no 
grades,  but  that  avails  nothing.      By  a  route  on  the  bay  shoie. 
which  seeni!*  ;i  j)o--«iibJHly  of  the  near  future,  because  comraercinlly  M 
expedient,  one  can  go,  or  ought  to  go,  to  San  Jose  in  60  minutes..  " 
so  the  facilities  of  this  City  would,  in  a  great  degree,  liccomc  avail- 
able.      .\»  to  a  million  dollars  and   ten  ai-rrs  of  ground  Ix^iiig  fur- 
ui^hcd  as  a  bonus  for  removal,  there  should  be  no  such  consideration 
involved,  and  no  rea.wn  for  it.      The  Slate  can  buy  such  ground  as 
is  required,  and  can  build  its  own  offieex  without  being  plnce<l  under 
a  questionable  obligation.     Il  is  a  kind  of  bribery  that  is  undignified 
and  uniiecessar>' — a  deferred  claim  only. 


It  is  difficult  to  understand  the  scheme  on  which  llie  pre>ent  wharf 
110 w  building  at  Santa  Monica  is  based,  unless  it  is  to  definitely  detcr> 
mine  a  port  Ibr  the  southern  end  of  the  State.  The  wharf  i*  4,000 
(eet  long  at  the  present  lime,  with  nearly  another  1,000  feet  to  be 
added.  The  width  is  130  feet,  sufficient  for  seven  pairs  of  rails. 
Tlte  water  now  is  3S  feet  deep  at  the  extreme  end.  and  a  gain  <if 
seven  feet  more  will  lie  attained  by  extenwon.  Any  tcmporarj' 
stiuclure  with  only  capacity  fur  present  use  wotild  have  conveyed  an 
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ot'rxpcriinctit.  with  tb«  [wftlibiHty  of  diange.  btil  di  wo(k 
rflkaeslCBt,  tutiimlrtl  iril^iul  liy  div'crging  railway  Iturs.  will  cfiii- 
Atatc  «  pod  nut  to  be  nio\*ctl.  atid  wltlir  a  prublrai  that  has  l>ccn 
tftmiat  a  good  Bwny  yemrs.  Thr  Smithrni  Padfic  Compcny.  wiili 
MreoMMCtkiBii.  lunr*  mnple  |Mm-cr  tu  (Ivtcrmlne  ■  aoaltitrm  (wtl 
ferCdUbfBia.  and  it  ha^  bcrn  tloop  by  this  work  at  Santa  Monica. 

Tbe  StvtHiM  .l/ai/.  of  Feb.  24th   last,  tkncitlK::^  llii;  <itiCLT3»fnl 

nafcing  of  a  ploti);hiug  canine,  operating  on  soft  tulc  lands  at  the 

Eilenf  tra  acr«>  a  day.  which  if  icniarkulitt*,  iind  if  p06sil)le  tlirrc 

tbrnld  certainly  be  nu  inipcilinicul  to  pluii>;hiiig:  do'  Uiitds  by  steam. 

TW  tTM-tJuit  cufpnc  in  qncsliau  is  inuuiilcJ  on  very  lai^c  l>caring 

ansa     The  main  traction  whniti  arv  of  wooil,  mid  nnly  tine  fourth 

[be  wciKhl  nf  iron  ones  of  the  same  srr.     Other  clcmrnts  arc  made 

■  tiltbl  MA  possible,  atid  from  the  description  there  Mxm^  to  be  tto 

Mbcr  feature  of  novelty  in  the  engine,  unless  we  coii«der  assudi 

Eict  of  Its  drawiDS  plaw.t  im  mitrali  land  irvcr  "  nJKger  headit " 

tnlc  growth.     A»  before  mnarkeil,  whci)  »uch    lnod»  can   be 

KBnd  Iqr  a(*«m  trartion,  lliere  should  lie  ik>  furoblent  in  other  ease*. 

kat  tbnr  t«  cuch  a  pfnblcm.  and  cmr  Ihat,  bk  Mr.  GLad^one  would 

my,  t*  ««ithiu  "  measutalile  difdaitcv  of  rensonablt:  succevt,"  and  the 

friMtipal  impediment  i«  ju^t  tlic  drcumstaiioc  m*»n  piominetit  in  this 

CVB.  tbc«iAneMof  the  ground  and  tlie  dixpiKiljiMi  iif  the  engines 

til  Imry  llicanclvn. 

TIm  Bmgmrrrimf  mni  Mining  /<mrmmt  iti  speaking  of  the  Call- 
State  Mining  llureait  and  the  met  hod  of  itit  mnnageioent,  m.j% 
"  polttla.  which  impoirwl  the  u*«fulnewi  of  the  U-  S.  (leologf- 
al  Scrvcy.  has  here  been  drbtrudtve.  .Appropriations  •evurtil  by 
political  InAocoee  were  )ipent  in  i-nnciliatinf;  tbooe  whoae  votes 
vohU  wcitre  other  imniii.  Counliett  whose  interests  an  at^cnltnral. 
aad  wtuioe  mtncnil  tcMHirre!*  were  uniroptirtaiit.  were  Ihoiuiii^hly 
otploved.  and  favorably  reported  on  in  ur<ler  In  Mciire  thv  influence 
of  iMr  lecMjUon."  We  would  be  very  glad  to  contradict  these 
tfatencHla.  Iml  fear  they  mxv  boMrd  upon  substanltil  Eactii.  Tlie  refer- 
^KK  IB  tbe  U.  S.  GeoWigieal  Sur\T>'  i<^  timely,  and  linn  wnnic  verifica* 
tiMi  taeflbctD  BOW  beini:  VMtiW  to  (veure,  in  thin  State,  a  leKtidative 
■et  granUm  money  to  be  emplo>«d  in  connectiun  with  ihc  work 
«rf  IV  GiivcniiDent  Bartan.  The  Mining  Commifwioo  in,  pcrhapn, 
the  tmM  important  nf  all  nmtMi};  thi.-  vurioua  ones  appointed  In  thi» 
Stale,  and  capable  of  rrnderlni;  important  service,  but  whenever  it  it 


conducted  for  personal  objects,  and  with  reference  to  scciirinjf 
apiwopriations.  it  Is  lime  to  coiwirier  its  reform  or  di-seonlintjaiice. 
Wbat  us  required  seems  to  be  aa  act  of  Legislature  compeUJog 
returns  to  be  made  showing  tlie  condition  and  working  of  mines, 
and  a  secretary  to  collect  and  prepare  siicli  rejiorts  for  [lublicatioii. 
Tlic  Yoseniite.  Rnilraad  and  Foicsti>'  Commissions,  witli  Commis- 
sions in  general,  will,  no  doubt,  be  looked  into  mtii  more  care  ia 
future. 

The  Mechanics  Institute,  in  tliis  City,  in  their  late  election  for 
officers,  etnployed  what  is  called  the  *' preferential  "  system  of  vot- 
ing, which  litis  a  strong  flavor  of  cttiumoii  sense  and  fairness.  The 
iniitiuctious  on  tlie  ticket,  which  contains  thirteen  names,  were  as 
follows : 

•'  Si-vcn  DiwctoTii  In  be  cIcMeil.    \'ote  for  «cTcti  cnadidntcs  only. 

Number  tltcni  in  Uie  nrdcr  of  your  preference ;  your  flrst  choioe  mnrfc  1  in 
the«IWlC4^otl1he  left  of  yotir  CMiiilidAte,  yoanwcond  choice  biatI:  S,  yourlhinl 
3,  mil  lo  on  to  }-our  ticvfiitl)." 

Thi»  is  perfectly  clear  us  tn  mode,  but  i«  rendered  ol»!*cure  by  a 
long  circular  of  "  explanation  "  iissucd  with  the  tickets.  The  scwa 
out  of  thirteen  having  the  highest  (|naiitity  expressed  in  the  immer- 
ical  "  coefficieiits  "  op]H)sii«;  their  name;*  are  declared  elected.  How- 
far  the  system  may  be  applicable  in  a  general  way  will  perhaps 
rcqnire  experiment,  but  one  thing  i.-*  certain,  it  cannot  Ik-  so  hnd  as 
the  two-party  and  "■  straighl-lickel  "  nielhotls  heretofore  in  \'ogiie. 

The  consolidation  of  the  Fa)'  and  Egan  Companies,  makers  of 
wood-workiug  machincK.  at  Cincinnati.  Ohio,  is  a  historical  and 
economic  event  of  much  iniportatice.  These  two  are  the  most  exten- 
sive  esLabltshmcuts  in  the  world  engaged  iu  thi.s  buuness,  aud  con- 
sequently the  new  organization  will  be  more  than  twice  as  large  as 
any  other.  The  organization  and  division  of  labor  and  service, 
enabled  by  this  vast  business,  will  have  a  wide  influence  on  tbe 
industry,  U  is  concentration  in  this  bn&iucss,  which  is  not  uniform 
enough  in  chnrncter  to  permit  combination,  that  is,  wood-wnrk iiig 
machines  vary  so  much  in  cjuality  aiid  prices  tliai  no  uniform  piice 
list  has  been  possible,  and  the  present  coalition  has  no  object  of  the 
kind,  being  merely  a  ronnnercial  problem  of  organization.  The 
t^ccra  of  the  Kgan  Company  become  the  executive  members  of  tbc 
new  board  of  directors,  with  Thomas  P.  ISgan  as  chaimian  or  presi- 
dent. We  hope  to  fnrni.sli,  lit  a  ftilnre  time,  some  statistical  infor- 
mation respecting  the  works  and  the  extent  of  their  operations. 
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Ham  MM  pkutnt  or  incutnbimt  it  may  be.  -wr  seldom  find  spttx 
to  Ackamrledge  tbr  cLiiins  of  out  cunltrmporarics,  bitt  the  present 
•ittnbcT  o^  the  U'MJteorJtrt  for  Hclmtar}'  ttctiiniida  mom  to  aay  that 
It  tfc  Ihr  nvMl  itiKftil  joiimnl  devotefl  to  a  grrat  iiiduMrial  intcmt 
tb«l  wr  can  nitn  \a.  and  there  i5  nu  doiitrt  (tint  it  great  share  of  the 
|»«mies«  Ken  in  WDod  coavcrMuii  is  iluc  to  its  tadueuw.  So  exten- 
five  an  tntcrvsl  lying  nlmt^st  witliotit  the  pale  uf  nintlietnatical  and 
■cimttfic  treatment,  coaiK-queutly  lucking  tht»e  iKiwcifttl  utdx 
favxmght  tu  licar  in  utIiCT  branches,  hBH  nc%-enlicles<i  made  equal 
•dvsttCHL  Hnw  much  hu  been  coitlribiited  by  tin  literature  no  one 
on  «>'.  bat  that  it  u  n  great  deal  no  mie  nHll  doubt.  The 
4irer»ity  of  boih  niateiial  and  a»es  is  so  great  thai  lhi!»  tno  ha»  been 
an  unpcdiiDent  not  fimnd  ia  other  kinda  of  niachtncrj-  and  processes. 


Opthaiwn  i«  tbc  ' '  »lock  In  trade  * '  of  niudeni  jounialbni.  I'euplc 
rail  lo  be  1upj>y.  ami  should  tic  {)rrhnp«,  Ixit  Ihv  !>ystt.iii  nniii  out. 
ll  n  ploHanl  to  be  told  how  prcsperouK  and  happy  nil  thitigik  are, 
ko«r  indB«trk>  floaffi»b.  and  general  prospcnty  reiKiis,  but  sach 
litw*  are  a  bar  to  prDgress.  and  unteoipercd  by  cohl  truth  soon  run 
tbrir  etmnte.  The  naeful  man  i%  a  gninihler.  one  wlio  not  only 
iktcct*  taulLi  but  ban  cunccrn  iu  their  removal.  Thi^  tniMrirish 
ifirit.  that  ha*  eommoidy  no  bci^ic  of  reward,  CDiiMitiitni  the  rc«l 
1mm  m(  pmgreai  and  rvfonn.  L'wfnl  criticiun  m\i<.l.  of  ctmrse,  be 
ctmtmHTihcd  hy  truth,  which  ia.  after  all.  the  ver>'  mnttcr  wr  att 
dintiog  at-  ll  U  tiresome,  or  worse,  to  rend  over  page  after  \>ngt 
all  eoloffcd  to  ptcaae  the  render  and  connnce  him  he  if,  far  in  advance 
tt  the  wbole  world.  It  i.i  ahto  profitable  to  do  so,  but  iu  the  time  of 
dUBenlly  the  nun  of  truth  i*  Mought  ont  like  a  physician,  to  apply  a 
mitdy.     The  (ifttimiM  then  1>ec<tn)i^  ii  "humbug." 


Electricity. 


NOTKIII. 


Tfaofr  aicitn  tn  be  for  a  worU'a  &itr  a  good  deal  of  the  "  pravin- 
«)"  abont  tbc  mmugcn  of  that  cutcrpriac.  Ttte  laM  wovrment 
■i^r  that  head  i*  cUnlni;  the  exhibiiion  nt  «ewn  in  the  evening.  »o 
AedKlTV  exhilnts  will  be  "cut  out."  m  to  caU  it.  and  the  evening 
tbc  bc^t  of  alt.  tic  umittcd.  llir  Sunday  rUMinti;  will,  no 
t.  far  aappkmcntetl  by  ttic  "iniduevk  viblialli  "  invented  out 


here,  if  that  new  holy  day  should  tmvel  so  fnr  as  Chicago.     Mr. 
I/ronard  Pope,  in  wrilitig  upon  this  niuUcr  of  e^'ening  cloiuiig.  says  ] 
he  hopes  the  tighlitig  tonipaiiies  will  protest  against  it  to  the  extent, 
if  necessary,  of"  not  txhibiling  at  nil.      There  may  I»e  good  reo-sons  , 
for  cvfning  dosing,  hul  it  is  Itw  talc  to  consider  them  now.      It  is  ] 
not  the  popular  idea  of  tlie  matter,  nor  will  it  suit  a  good  deal  that 
has  been  done  with  the  utidenttsnding  thnt  the  buildings  would  bei 
open  in  the  evening. 

The  study  of  physics  has  little  credit  ainoug  the  agencies  that  lead 
up  to  practical  prof;rcss  in  the  arts,     Tlic  distance  is  so  great  between 
observance  of  phenomeiui,  and  it.";  practical  application.  Iliat  connec- 
tion is  lost  sight  of,    I'lescnl  investigations  respecting  a  universal  ele- ' 
ment,  whose  motions  develop  sound,  light,  beat  and  electricity  poiutj 
to  an  early  nnder.'«taiiding  of  some  my.sleries  nf  nature  that  may 
widely'  effect  hutnan  conditions.     The  present  hypothesis  respecting 
this  element  is  plainly  set  forth  hy  Mr.  F.  S.  Walker  in  an  article  in  : 
the  EUdriial  EngtHftr,   London,    in  which  the  present  remarks 
occur  ; 

"As  far  aa  the  writer  is  able  to  understand  the  matter  now,  elec- 
liicily  is  simply  the  motion  of  the  molecules  of  the  difft-rent  sub- 
stances which  are  the  subjects  of  electrical  action,  just  as  heat.  light 
and  sound  are,  and  Uie  only  difference  between  these  forces  is  the 
rate  of  the  motion.  The  motion  of  sound,  as  we  all  know,  is  compara- 
tively slow  ;  that  of  heat  and  light  i.s  very  rapid.  Thnt  of  electricity 
would  appear  to  be  .touiewhere  between  the  slow  motion  of  .sound 
and  the  rapid  motion  of  the  beat  waves,  whose  motion  is  sluwcsl 
(that  i.s  slower  than  that  nf  light).  And  it  would  appear  th.tt  the 
wonderful  .^d.'llttill>ilily  which  electricity  shows  for  every  kind  of 
work  is  due  entirely  to  the  position  which  its  rale  of  motion 
occupies  in  the  scale  of  the  energies.  It  ivould  also  appear  that  the 
reason  this  WJiuitrful  Eigcut  lay  donnaut  for  so  many  ages,  and  is 
even  now  only  partially  developed  is.  verj'  largely,  at  any  rate, 
because  vvc  have  no  sense  which  corresponds  to  the  particular 
periods  of  vibration  comprised  witluo  the  electrical  range." 
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The  electrician?!,  if  not  careful,  will  convert  the  subject  ol  nomen- 
clature in  their  art  to  a  burlesque.  Ivvcryonc  who  has  opiH>rttinily 
seemR  to  take  «  part  in  the  in\-entir>n  of  natneK.  A  foreign  Jnumal 
thus  criticises  some  recent  propositions  as  follows  : 

"Tho'  want  a  unit  of  'magfneto-motive  force,"  and  one  of  'raag- 
netic  intensity,'  which  appears  to  Ik;  induction.  '  Magnetic  reluct' 
ance'  is,  forttinately,  preferred  to  '  magnetic  revi^tance  ';  it  is  a  pity 
tlwy  adhere  to  '  tnagncto-motivc  force  '  for  a  quantity  which  is  not  a 
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Caicr  bnt  a  putaotul  Tfacy  slsn  wpctik  uf  tlic  '  metre  i-aiullr  '  and 
'  fiaoc  euKllr.'  wbcii  they  m«an  candle  per  square  fool  or  H(]iiAre 
^wter.  '  Carri;nt  .lUvnicih'  appears  for  'current.'  Atttnilion  i% 
aDcd  to  tbcK  pniiits,  wliich  would  Iti  cirdinarv  cin:um<)lances  be 
Isivwl.  becfttur  in  rmtnrrtinn  with  mi  Intc-rtmtioiinl  Cottttrc^'^  »cim- 
tttc  amracy  is  of  iIk  first  tntponaacr.  With  ini»t  <>(  the  txvom- 
■tB^itlBiB  «1ectrifal  cnK<i>«^i^  iii  thi*^  comiir>'  will  conliikllv  a);f^> 
'Valtac*'  U  realty  .1  luTiunm^  niM<l,  which  la  fjititc  iiiiitiut*  iti  its 
tBtmivMtUm.  utd  i^  thcrrl'orc  uiisysU-ni.iltr.  '  Diphusc  '  and  '  tri- 
fhftie'  arc  cuiniuof],  hut  iuatvtirutt-  U'liy  not  duut>lc^rtirit:nt  and 
UiHl  ranmt  f  Ttic  exact  incatiing  "f  ihc  vrord  'phase'  is  Kidoni 
BBdcntood.  Tbr  woni  comes  from  astronomy.  If  n  pUiiiet  had 
tvo  iM-  ibrve  ftalctUte*  ve  should  not  say  they  were  diphasvd  or  tri- 
phMKd.  «T  »hoald  wiy  tlicrv  were  douhic  or  triple  •i;itclhlc!i.  ur  two 
cr   three   tif  tltcn.     It  i»  thiiH  Mnipli^r  tu  tnlk  iif  iluublc  iiiid  triple 


ScMnc  ot*c  luut  rotroducvil  a  hill  in  Congrcsi  to  limit  the  clniniHof 

(Mmla  what  tlivj' arv  "  brand  and  dotninnting."       The  immediate 

Mjjcd  Ik  DO  doabi,  to  M«k  relief  fi^ra  Mr.  Kdison'tt  claim  ttprm  tbe 

qwfeoM  filament  a(  incandescent  Imnpe.     There  is  not  one  permn  in 

allHM»as(I  wb*)  remetnberH  the  history  nf  this  iitventittn  who  doe« 

BOC  beiiew  it  tfl  be  nriKinal  with  Mr.  ICdtmn.  nnd  while  the  public. 

••  well  aa  infringing  makers  of  ibc  tamps,   hitvc  n  gient  interest  )n 

foanlinit  aipiinst  any  micuse  of  the  palent,  there  is  no  way  of  defin- 

iac  wbcD  HOcfa  a  claim  i%  "lotiad  ami  dominatini:."     It  is  ntinw-nnc 

todeal  in  snch  vagQc  terms.     If  there  is  to  he  abuse  by  m<ino|)oly 

ia  andi  caaea.  it  can  be  remedied  Ity  imposing  certain  definite  condi- 

tinaa  of  mannfacnife  thai  are  aMTTtainablr.  HtKb  as  tbe  pn)fit<i  and 

tW  EicUitin  of  «upf>1y.     It  ta  titew  that  concetti  tiK  public. 


MINING. 


KOTSS. 

Saialcir  Stewart  bus,  by  sonie  collected  idalislics  as  well  as 
«(iiaiMLtnf  emefienctd  mining  nien,  sliown  that  the  c0.1l  of  produc- 
*a|  ahtx  if  frnm  $}.60  in  ^.ttO  per  onore,  which  nolxnty  wilt 
Mhn,  Bjr  certain  economic  laWA.  which  any  amount  of  such  eon- 
fVMkn  will  out  dijrturb.  tbe  cost  of  silver  is  less  tliaii  what  it  fclla 
^*  w<lie  it  would  not  Ik  pnxlnreil,  nntl  ihefnmUmeittal  moKcuf  its 
VtetftlheptodueingeoNt.  Tbelotitwork  that  comes  from  the  cum - 
"M  mfadty  to  titcmlatit'e  vnitutes  cannot  lie  diarged  ap  to  nl wr 


ass 
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pfodncHon  any  more  than  if  Midi  lom  came  from  duplicity,  as  it 
Dftvii  docs  ill  selliaK  iiiine^  ou  fal^e  reprt^Dtatioits.  This  singular 
showing  of  Senator  Stewart,  produced  as  an  argumeat  in  favor  ol 
free  cniiinge.  will  nnt  in  aiir  opinion  promote  that  object,  but  oii  the 
contrar>'  will  act  like  llic  proverbial  '  boomeraug,"  that  reacts 
tipon  the  thrower.  Most  everyone  is  willing  to  concede  the 
mysteries  of  what  is  called  nioiielnry  "science."  a  science  wtlhoul 
figures,  but  when  it  comes  to  Khuwiii^  that  people  will  goou  produc- 
ing a  cointiiodity  that  coats  more  Uian  it  sells  for,  credulity  is  over- 
taxed. 


A  decision,  recently  reiidtTcd  in  South  Africa  by  the  Attontey' 
General  of  ihc  Tran&vaal.  itupeactring  the  broad  coiotructiou  of  the 
HacAfthur-I'orcftt  c>'aiiide  process  of  gold  extraction  will,  no  doul>t. 
lead  to  some  claser  scrutiny  of  the  claims  in  this  connlry.  The 
defeudailta  in  the  catie  tibove  nauied,  iiiisteiid  of  employing  finely 
divided  xiuc  in  precipitation,  use  instead,  sodium  amalgnm,  which, 
however,  seems  to  be  a  wide  difference  and  leading  to  differenl 
rcsult-s.  It  is  called  the  Malluy  process,  or  conducted  under  a  patent 
of  Malloy.  A  suit  over  the  same  controversy  is  pending  in 
Kiigland.  One  view  of  the  matter  is  to  say  that  all  useful  inven- 
tions arc  attacked  by  infringers,  and  such  fact  provea  the  value  of 
the  invention,  but  when,  as  in  tliis  case,  a  better  result  is  attained 
by  the  employment  of  a  new  and  different  element,  the  original 
palentceis  mtu-it  iissumc  the  risk  involved  in  all  inventions,  that  of 
farther  improvement  by  others.  We  arc  not  aware  of  the  actual 
royalty  ccilleclwl  by  the  MncArthur  Forest  people,  but  it  is.  no 
doubt,  a»  usifal.  enough  to  destroy  the  patents. 
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Taken  all  in  all  the  acceptance  of  a  bond  from  a  mythical  gnar- 
anty  company,  in  the  late  suit  of  Mr.  W,  Fox  and  the  Hale  aitd 
NoTCTOss  Mining  Company,  is  llie  moat  farcical  procedure  that  has 
happened  in  the  courts  for  a  long  time.  It  is  discouraging.  Tlie 
fact  of  another  decision  in  the  Supreme  Court,  declaring  such  a  bond 
insnSicient,  would  be  a  relief  if  people  did  not  expect  some  other  ruse 
to  supplant  the  first  one.  It  was  decided  that  "the  legislature 
never  intended  that  a  corporation  with  a  paid-up  capitnl  of  $100,000 
sliould  be  accepted  as  a  surety  on  a  Iwnd  or  nndcrtakiug  in  an 
amount  many  times  in  excess  of  its  c-apital."  It  did  not  require  a 
Supreme  Conn  decision  to  elucidate  so  simple  a  matter.  The  rfili- 
gatiou  in   such   a  ca.se   is  n  money  one.  and  governed  by  the  same 
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mis  u  uiy  olbrr  Inutoeaa  matter  InvolvtoK  the  liBbiUtv  oT  corportte 
boiBc*  osdcr  \hc  Mfitutc,  nnd  bow  anyDiic  couUl  siipptw  othcrvrtsc 
w  a  myUKty .  Otbrr  cirrumAt«nc<»  of  the  caw  arc  too  well  known 
■D  m  tflvin  cxplajneil. 

Tbe  *  Idack  «aiMl"  Inutocss.  as  it  may  be  cnllerl,   U  lik«Iy   to 

CKi«rfcncr   a  rcvtnl  by  rfaaon  of  a  itcTr  procciw  uf  trcAltticnl  ur 

atracliaa,  inimitnl  by  Ju<l)^  Rrisai,  of  WiifiliJngton.     TItc  ,9fiiting 

S€wt,   of  Scattlr,  rrponii  lliat  vnridiii*  conipanios  atoiig  llie   ixmsX 

kBT«  airaagYd  to  operate  cm  tbin  new  nirthoti,  wtMtcvcr  it  may  be. 

Old  ptfjr  a  niy-aUy  of  one  sixth  of  tbe  product  and  five  cents  per 

CfllMc  rani  of  magnetir  sand  tre^atcd.     rtilcv<.  tbvre  t«  wme  tnistak<f 

n  Hi*  iuA  atalemrnt  tlM.*  invrntur'^  emoltimcnbi  will  not  \k  itpiito- 

#rK,     A  cubic  yard  of  black  Kind,  mich  on  is  collected  for  ijold,  \%  a 

|Md  deal   for   five  cetttit.    ami    i'S  not  en«y  to  mcitsiire.     Wc  art 

<UI|cd,  btaa  tbe  paxil  bintory  nf  thi^  indu-str)-.  to  qiir^tim]  the  sue* 

ccw  of  oew  ^rotxnie*,  still  lite  auriferous  value  may  permit  nucb. 

Bcnabout  Iberc  has  been  more  hope  of  iroD  or  'stcel  than  o\  )>o1d 

fti^  bladi  uimI,  llie  depnut-o  atDuiid  Santa  Cru/  Ik-jiik  exiciisiv-e 

^Mfi|{h  to  permit  itM  collectioct  tor  unelting  pitrpoan  if  Miitable  fur- 

•ace*  cMild  be  de\-i«e<) 

The  dediue  rn  tlie  price  of  silver,  and  con.sci]uei-tly  iti  >tih-er  min- 
aif.  has  natttrally  dim-ted  both  capital  and  energy  to  ftcM  niluiiiK. 

•  tlut  ibii  iDdujU>'  at  Ihc  itn»ctit  lime  it>  iu  what  may  be  called  a 
)*a*fKron»  cooditioci.  ThU  in  cjtpccially  true  of  Moiitana.  wbrrc 
Ikt  narlMt  for  marhitierx'  and  mine  >iiipplie«  is  Mipplied  mninly  from 
Ghici(0  tad  other  eastera  ixnirrs  The  ^aiiic  remark  as  to  proiiper- 
«}  applies,  bciwe\-cr,  ici  less  decree  to  California,  wliete  f{old  mining 
k  in  a  fiairly  pcoapMoua  comlitioii. 

Mi.  Albert  Wiliiams,  in  tbe  Engimtering  MagAtiHt,  quotes  from  a 
Ady  nryiy^ici  tbe  follovring  astonishing  bit  of  raining  ncnrs  : 

"  The  fiuDDBM  Igaana  mines  near  iliitt  city  hnvc  ngain  K^ite  into 

•  tmurpi   md  the  owners  hai'v  a  vast  fnrtunr  ui'  ore  now  in  Ki|{ltl. 
mn  lies   in  an   obuost  borL/ootal  position  B\t:  mtles  in 

Ih.  ca/ying  tf^  "^  ti>  the  value  ot  j^lSO  lo  $2W)  \kx  ton.     Tlte 
•rsU*  often  are  from  eight  to  ten  feet  in  diameter  to  ten  inche* 
dcsUi.  in  which  the  ncbc»t  of  ore  is  found,  running  in  value  from 
fltMIO  to  p.OUO  per  Ion." 

Tbe  ftfon.  cante  fron  Loropaiwi.  Mexico. 
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A21AIX}AMATIMC?    SILVBH    MILL,    SANTA    BDUWIOB8. 
OraHUAHUA.    MEXICO 

8UU.T   K\    THK   RIUDOK   IkiiN   VVOKKS,  SAN   rilANCtSCO, 

The  engravings  on  the  two  prtccding  pages  show  a  plan  and 
clevalion  of  a  iivw  psii-nmnlgiimntiii^  .•silver  mill,  coiistritcted  by  llit 
Kisdoti  Iron  Works,  in  thi«  Cily,  lor  the  Tabor  Mines  and  MilU 
Company,  Santa  Kduwigca  Mines,  in  the  Jesus  Mam  District. 
Chilitialiitn.  Mexico.  Il  correspontU  in  iivariy  all  rcspeets  to  r  vcrj- 
succcsfnl  mill  recently  bnill  by  the  same  company  for  the  Cande]an.i_ 
Mines,  San  Dinias,  Dnraiigo.  Mexico. 


m 


/  / 


Pic.  3.     Brvan  Roi.i.er  Mill. 

The  present  mill  has  a  cii]>ac'ity  of  trenting  from  00  to  100  ions  of 
ore  daily,  mid  except  the  Candelaria  Mines,  which  has  tlie  same 
capacity,  i!«  the  largest  installation  of  the  Brj'itti  roller  mills  for 
crushing  that  the  company  have  vrcclccl. 

The  motive  power  con.'ti.'it.s  of  &  conipouud  Corliss  eni^ne  -with 
cylinders  12  and  20  inches  diameter,  22  inclies  stroke,  sufficient  for 
four  4-fQol  BryPH  mills,  eight  fl-foot  pans,  and  four  8-foot  settlers^ 
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with  olbcr  drisilH  of  the  milt  nrqiiuiiiK  power.     The  hnilcni.  two  in 
amabeT,  «nr  tntmlar,  M  inctirx  Oinmvtcr,  I«  fcct  long. 

The  Bryui  rotier  4|iurtt  milK  Mio%ti  in  Fig.  3.  are  a  tnfliu 
feature  of  tbc  pUotA  nainnl.  These  machines  heve  been  ■  specially 
wish  tb«  Riwkm  Iron  Works  foe  leii  yeat*  past.  More  than  dtiy 
I^Mto  luivc  been  supplied,  with  iiiiirriTni  ^uct-et^H.  A  futl  descriptiiMi 
erf  Ibe  Icehniral  points  tnvoli-ed  in  their  tqicntioii  wonld  exceed  the 
iqMKe  at  CQinmand.  Ihc  folIowing^  from  the  Cotupany'H  printed  matter 
will.  howvTcr,  funiUh  the  main  points  in  resi>ccl  to  the  iidvantaKes 
•^  dm  nrlbod  or  crushing : 

*  •  Tlw  old  Arasin;  which  probahly  wis  used  earl  ier  than  stanps, 
w«till  in  MT  tti  itft  crude  turtn,  nnd  in  miiny  inntnni'eHcaajildefed 
t»  new  and  inprovcd  ntachtm-ry.  TIk-  AriiHtie  '*r1id  the 
and  did  it  ireU  —  and  no  did  the  Chilian  mill,  wliioh  mny  be 
d  ik-vrt(ipcd  fram  the  Antntre.  Ittit  ^n-ati-r  capncity  was 
).  and  2%  the  »tamp  batter>'  at  that  time  uaii  the  uidy  mnchine 
foe  continuous  crushing,  it  took  the  kad,  as  its  capacity 
tnuch  fn^atrr  As  ftir  amiitgnmalirm,  the  principle  of  the 
and  Chilian  milU  wa«  con<iideTed  supcricir  to  .<ttnmpft.  Many 
kindii  of  roller  mills  were  tried,  liut  the\'  were  too  compli- 
and  dilltcuU  to  keep  in  reiuir,  Hnd  tlie  oil  coidd  i»it  tie  pre- 
from  dtopfttDK  into  the  pulp,  which  made  the  quiclc^hxr 
to  aaulcaautc  with  ihc  gold.  It  wa.s  after  many  ycar^  uf 
fiaperiiarBtiBR.  and  at  cnnsiderahlr  expen^.-.  lliat  ttie  RiMlou  [ton 
Work*  were  aWe  to  no  improve  lh<-!<e  niachiitet  thiit  (hey  now  have 
•U  the  Mleantaicca  of  the  crude  AroKtre  and  Chile  mill,  and  at  the 
aanc  time  poascas  the  simplicity  and  durability  that  b  reqaired  in 
WMIH  DUClUtMT*' ' 

Tbc  Dctbod  uf  drit'ing  thcK  niills  by  a  direct  baud  and  without 
fBUtnc-  Tbc  extended  screen  surface,  with  uther  of  tlic  main  ctui- 
Mracliw  fcstoren,  isabowu  in  tlie  clrawin};.  Fis.  3.  The  drawini;s 
«f  tte  omplrtc  planl   arr  also  dear,  and  do  not  require  detail 


For  sescfml  eontnent.  we  will  say  that  amonf;  the  extetuiive  con- 
IrJtmtt'mT  to  the  mtninfE  industry,  by  cuKinccrt  and  tuechaaics  uo 
ihiaCoMl.  ibc  muM  im|>urtaMt  hA\T  1>crn  in  simplifying  and  cheap- 
■MK  tbc  coat  of  railK  oud  at  the  «arae  time  iiicnuiBg  their  capue* 
ilr.  Mafcen  all  ant  the  world  have  been  kept  on  a  strain.  m>  to 
tpak,  to  their  cndeaeur  to  compete  with  methods  here,  which  liaiix 
Mtoved  a  couRK  of  evolution  so  rapid  that  notwithstanding  the 
kmhr  Caliloniia  machiner>',  aud  the  gieatcr  cost  of  its  constructioii. 
•  \arft  (bare  nf  tbi«  wmk  ban  been  held  againU  competition.  The 
■ill  Olwlfmled  t»  an  example  of  ihU  umplicity  and  cconumical  con- 


stniction.  The  hivestineiit  divided  by  tons  of  ore  critsficd  witl  no 
doubt  show  a  rcsuU  not  often  attained.  At  the  Cnndelaria  mill  one 
man,  a  common  lal>orcr.  attends  the  whole  crashing  plant,  rediKitig 
from  GO  to  100  tous  tUily. 


OALIPORNIA   MAOHlNERy    BXHIBITa   AT   OmOAGO. 

The  Golden  State  and  Miners  Iron  Works  of  this  City,  com- 
pitted,  and  scut  forward  the  first  of  last  month,  a  Thompsons 
entitle  of  250  horse  jKiwer  thut  is  tn  drive  n  portion  of  the 
machitiery  at  the  Chicago  Exhihition,  and  we  thiuk  it  safe  to  pre- 
dict that  among  all  the  engines  li&tcd  for  use  there,  the  San  Fran- 
cisco one  will  have  lh<;  most  elements  <if  novelty,  iKtth  of  general 
design  and  detail. 

T)ic  engine  iH  a  tandcni  compound  n'ith  cylinders  12  inch,  and  23 
inch  diameter.  30  inch  stroke,  to  run  at  120  revolutions  per  minute. 
It  is  of  the  automatic  cut-off  type,  fitted  thruughotil  with  slide 
valves,  and  in  this  nioM  importanl  feature  will,  no  doubt,  be 
the  only  one  of  the  kind  exhibited.  All  the  valves  of  both 
cylinders  are  operated  by  a  single  eccentric.  The  admission  ones 
arc  opened  by  a  clfiw  motion,  and  llieir  release  dcteruiined  by  a  cen- 
trifugal governor,  the  cloning  action  Iteing  by  steam  pressure  on  the 
valve  stems.  This  action  is  clastic  and  iustantancous,  cushiotiing  on 
the  usual  air  cylinders,  and  is  noisclcs.*!. 

The  eeiilrifngal  fon-e  of  the  governor  is  resisted  by  a  coil  spring, 
and  the  weights  so  mounted  that  the  increment  of  their  force  com- 
pensates the  cumulative  resistance  of  the  spring,  producing  isochro- 
notiK  action,  and  as  the  function  of  releasing  the  valves  causes  no 
appreciable  resistance,  regulation  will  be  vcr^-  exact.  A  similar 
regulating  appnraliis  has  been  for  sotnc  time  in  use  on  the  engine  at 
the  company's  works,  giving  u  v^iry  stitisliiclory  result.  The  company 
deserve  much  credit  for  their  enterprise  in  this  matter,  not  only  in  I 
respect  to  the  nature  of  their  exhibit,  but  also  in  the  fact  of  its  being 
sent  at  great  cxpcnM:  from  this  dialiiut  point,  and  in  a  great  measure 
without  the  iiiceiiti\-es  that  will  apply  in  tlie  case  of  Eastern 
exhibitors. 

The  Cahill  &  Hall  mr\-atoT  Company  bare  sent  for  erection  at 
Chicago,  and  uiie  in  the  exhibition  Uuilding,  two  of  tlieir  vater- 
balance  hydro-steam  elevators  for  pas-senger  sen-ice.  These  will 
alM)  be  in  a  class  by  themselves  iu  »]  far  as  the  general  scheme,  and 
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Mfvtially  19  to  cmtntcr  baUncinK,  (tr  rather  the  absence  of  tt.  In 
■U  oUwr  nwditocry  of  tlic  kind  ci]  which  we  ha\-e  any  kimwlcdgc, 
fb»  ttupltB  iKiiihl  of  the  cage*.  be}-on(l  whnt  w  required  to  "  over- 
kkvl  "  the  machinirry  in  drwrndniK.  \s  cuuiilcr-batnnccd  by  wdgbta 
MMfKuderi  on  nppnt  or  clminn  passiu^  over  ]>ul)cys. 

In  tbov  mjrhin«)(  of  Mc-iutr<t.  Caliill  &  Ilnll  th«re  are  no  such 
wcigbts  anptojred.  the  surfilnn  povvrr  of  ihc  dcscmdinx  movement 
»  ciNUpeiMateil  id  tbc  hyilraulicekiiients  of  the  tnacliiiier)-.  and  is 
MHMltip.  w  to  speak,  and  nsnin  applied  at  the  next  iiAcent.  Tim 
m  ^Kilc  ■  tcfinciDcnt  of  pnictkc.  conducing  to  »implicity  nnd  safety, 
w  wrfl  M  MKKthtnft  mird  in  6nit  cost.  Mr.  Hull  of  tlie  company 
taa  bwti  for  MMne  >-eani  pout  engaged  on  thtft  prohlem  and  lina 
tbe  de^retl  result  in  several  ways.  analofiDUB  in  nature  but 
ig  widely  in  ilctai)  and  CDRStruction. 
The  conlmllinfc  vaht-fl  are  also  peeiiliar,  and  the  Ktenm  employed 
to  cmte  hyilnnlic  pnasurc  is  drcuUtetl  in  tbc  main  aauatiug 
cylindET,  tbcnrby  avoidiog  Ices  of  bent  by  radiitioii.  The  car- 
tiif<«  far  paMcngero  will  he  Biiixhc*!  with  Califaniia  woods,  neat 
■■d  «nliManttal. 

Tbe  fettnn  Water  Wbcc]  Couipany  will  send  two  newly  designed 
■faiala,  shftMided  or  covered  in  the  manner  of  I\uropeaii  tangcrutial 
■fciiito.  but  with  tbe  neat  novelty  of  glass  paueU  in  tbe  Kldea 
ttfMtgh  wbkb  the  action  of  ibc  water  can  beotMcrvetl,  the  tutcriar 
if  tlir  wbed  caiic  lictng  lit  np  by  electric  lightn.  Tbe  ilcmgnx  are 
MM  aad  nfastaatial.  The  Cotnpuny  fumifth  the  fulluwing  particu- 
te»  mpBctiug  tbcir  cxliibits : 

"Oar  exhibit  fn  connceiion  with  tlie  General  Electric  Comjinay 
fe  iMid  far  Scctioo  N ,  space  S3,  number  nf  a|t])Iicntioii  .'^,7:!'.*.  and 
«Hriito  of  ODC  ftS-ioc^i  Prlton  wIir-I,  which  will  run  m  TA<>  nrvnlu' 
tioaa  muler  a  prc«Mire  of  27f)  pounds  per  inch,  and  develop  124 
bane  powvr  It  i!>  to  be  coupled  direct  to  the  armature  iJiau  of  a 
Gcpcval  Klectric  Co.  dynamo,  and  to  lie  ttKtl  for  dcmonsCrating  ctcc- 
tac  trtnaaaiNOcn  by  owatK  of  waUT  power. 

Oarexbibit  in  conoection  with  the-  WcslinghoasMr  Klectric  Com- 
faaj  i» Ualcd  in  Seviitvi  B.  lUcctridty  Huilding.  and  cooabts  of  a  34- 
■dl  dflttble-Boxrlo  Tvlton  wheel,  whioli  will  run  at  600  rcvolutioea 
SOOpounda  per  inch  prvtuure.  nnd  has  a  capacity  of  SAO  horse 
Tots  wbcrl  is  to  \k  coupled  direct  to  the  annature  &baA  on 
WcflttatehouMT  dynamo,  to  be  run  for  tbc  purpose  of  demoDstrat- 
ckctric  transmraioa  by  mcaati  of  wntrr  power.** 

Thb  win  be  a  most  creditable  exhibit,  and  pnc  that  will  attract 
ch  i*rtcrc»L  also  will  afford  an  apportunity  for  [u\-estigating  the 
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PeTloti  water  wIicyIx,  that  seems  to  be  mucli  tteeded  nniciig  our  I^am^ 
cm  cugiiiecriiig  friends. 

The  Union  Iron  Works  were,  sonic  montlis  bko,  inucli  iierplexcd 
TVs[>»-lii)};  some  kind  or  »u  exhibit  aX  Chicngo.  Tlwy  ha*l  iiotliii))^ 
to  send  of  a  worthy  kind,  iitiless  it  would  be  a  luarinc  engine,  which 
it  was  estimated  ivmiid  cost  STS.OOO  to  exhibit  It  was  finally 
deeideil  to  semi  a  model  of  ihe  works,  which  will,  no  duubl.  Iw  tlw 
niosl  extensive  thing  of  the  kind  ever  made.  It  will  be  about  36  feet 
square,  and  rtpreseiit  the  works  complete,  with  vessels  in  dock,  inj 
the  water  nnd  ou  Ihe  w«yf«,  oiid  will  cost  <il2.000  or  mure. 

In  California  we  have,  in  the  uarrowiitg  Geld  of  competition.  toJ 
depend  ahiioKt  wholly  upon  (he  skill  of  deugn  for  such  success  as  isj 
attained  with  cuKiiiccriiis  work.  The  limited  market  presents 
orgnnii>:ed  maiuifaclure  aiul  increases  greatly  the  cost  of  coit»tructtoii. 
The  price  of  material  of  all  kinds  is  high,  wages  are  more,  and,  asl 
rcitinrkcd,  there  is  nothing  to  depend  upon  in  skilled  maniifaciureit] 
bnt  ingenious  adaptatioii  to  purpose.  This  fact  sliunM  lie,  and  |>er-j 
haps  will  be,  taken  into  account  in  awards  made  for  niachineiyj 
exhibits  from  this  Coast,  and  results  attained  therewith. 


ANOTHER.    LINE    OF    STEAMERS. 

It  has  been  nniiouiiced  at  the  East  that  the  Soutliem  Pacific! 
Company  have  contracted  for  two  steamers  (if  10,000  tons  to  be  con- 
atniclcd  by  the  Newport  News  Co.,  to  form  part  of  a  line  to  be 
founded  by  the  railway  company  between  New  Orleans  aad  Liver- i 
pool.  This  is  a  very  likely  movement,  and  is  based  on  geographical ' 
Qud  commercial  coiii^iderntioiis  that  are  as  apparent  0.1  tltey  at«! 
important,  and  the  wonder  is  that  this  astiite  company  has  not] 
sooner  mnde  a  move  in  this  direction. 

Trade  to  this  Coast,  and  a  canal  across  the  Isthmus  of  Darien, 
do  not  much  affect  this  New  Orleans  enterprise,  for  outward  freight 
at  least.  The  southwestern  portion  of  the  country,  the  products  of 
which  should  drain,  so  to  speak,  into  the  Clulf  of  Mexico,  is  the 
stake  to  be  plaj'ed  for,  and  the  result  will  be  a  war  between  the 
Southern  Pacific  lines  and  those  that  are  uow  sustained  by  carT\*ingJ 
the  cattle  and  grain  from  the  vast  region  wxjA  of  the  Mississippi  [ 
River  to  tlie  Atlantic  ports. 

W'c  have  on  several  occasions  during  three  years  past  rei-erted ' 
briefly   to   this  pmblem  of  a  dcep>water  Gnlf  port  at  GalvestonJ 
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or  VcUmo.  and  pDinWd  out  bon-  Ihc  Sotithem  [^ci<i« 
OMpunjr  has  covered  tlicae  {ninui  witli  a  oet-work  ui  fevditiK  lines, 
l<lBclitfi|[  Up  toto  ibc  fertile  ng^ti^  like  tbc  ribs  of  a  Uo.  converging 
■ov  no  Houktuti.  and  rauly  to  coiiceiitnttc  from  tlirrtr  on  any  ih-w 
part  cxNMtnKlrd  on  tbc  vesteni  ndr  of  the  Gulf,  and  until  tbcii  with 
New  Orlcan*  as  im  alleTTutiit  poisL 

II  o  tbc  graiuJcitl  railway  scheme  ever  ^et  np  on  thi<t  continctit, 
sol  only  with  ie»(«cl  lo  ninre  rlitn.-!  trndL-  wiili  l-lutnjie,  hut  also 
vith  tjK  cMt  coast  of  South  America  and  the  VCoA  IrnUaii  Jslsnds. 
^tc  Florida  penin«ula.  a  Itttir  more  tbao  fifty  miles  wide,  will  Mmx 
tioe  be  cmaeil  hy  a  ^hipcHoiii,  but  Icavinic  out  this,  alw  llu*  prob- 
lem of  scmrinK  a  dcep-ntner  harbor  aoath  of  New  Orlenos,  and  deal* 
Mfooly  witfa  riirumsUDceB as  tbcy  now  exist,  there  is  here  a  foaieof 
inSc  as  wetl  attntred  by  natural  i-uritlitiaas  as  ooe  can  be.  not  only 
for  freight  but  for  travel  in  Ibc  winter  aeaisoii,  Wc  predict  that  tbe 
fiar  at  Meanen  mentioned  will  W  foundcti  and  niaintaini-d,  without 
•obwrnkm  and  MicccMFolty.  if  not  at  once  at  «oaie  near  time  in  the 
tesn. 

Tbe  appaimt  mbsidciice  ot  tbe  spirit  «ud  objects,  which  called 
Mtt  tbv  eoavcntima  at  Topeka,  Denver  and  Knn^iu  City,  to  mnwder 
4  Gnlf  oalkt  for  tbe  products  of  the  southwestern  counliy  indicates 
cilhcr  tbe  hopchaiteiai  of  any  scheme  oftposed  to  nu)w*ny  interests, 
ordse  lEnponiry  cooceMioiu  to  tbe  cost  of  carriage,  but  tbe  time 
rill  come  when  no  obvknts  a  uecesaitv  will  overbear  private  interests 
»d  kad  to  action. 

Tbc  aticnpt  of  tbe  Southern  Pacific  Company  to  tiaiisport  wheal 
bMi  lliia  Coast  lo  N'cw  Orleaiu  wunld  Iia\-e  bad  a  diflercnt  tcnaiiU' 
tica  If  tbat  cooipany  bad  ontird  a  line  of  economical  stouners  Miling 
fnm  tkcR  to  Liverpool. 


THB   TBORKIOAL   SOCIBTY    OF   THE   PAOIFIO  CKIAST. 


Thb  Aaacciaiion  met  on  tbe  third  day  of  last  month,  and  the  fol- 
Wif  acw  membcfs  were  cleclcd  : 
Iflenber: 

IjwnMK  T^MMon.  Ct*a  Kflftocer San  Frandbco.  Cat. 

Aaociatc 

Bteaad  McNma,  Nancaloc Saa  PlanciwD^  l'«l. 

Two  apfilicatioa*  for  ateml'enihip  were  received  atxl  rvlcnvd. 


Otm  rAT/tST  »YST£it. 
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OCR   PATStrr   STSTSM. 

Thrtc  «rcms  tu  be  a  wfdespfvAcI  opinioa  in  thM  and  other  (.-oun* 
tiirs.  Ihal  while  oar  s>-stcm  of  cxantiiiatJunM  and  appeaU  in  |>atcnt 
s|>(4katians  bas  many  advaalagcs  in  favor  of  im'etitors,  it  is  at  fault 
mad  MCUMJalmt  in  ao  fur  as  ni\-olvuig  the  power  of  "  rejection  "  hy 
the  RTWBiiWTt 

A*  ibc  Blknraocc  o(  a  patent  claim  docM  not.  I>y  tbc  act  of  Uk 
m,  establish  the  validity  of  a  patented  invention.  I>y  purity  of 
Bg  tbr  Bureau  sliould  not  bare  the  power  of  d»lrm'ing  a 
or  Ibrnng  an  appeal,  and  the  payment  of  new  leek  If  Itic 
raliitKB  as  to  oonrelty  and  usefulness  were  tnnik  a  part  ol  the 
tcenrd  it  woald  be  the  same  thinj;  as  "  tvjectioti,"  in 
*  far  «a  official  action,  but  would  be  looked  uptm  id  a  ver>*  difli:T> 
Mt  Hght  by  applicant*.  If  the  action  of  an  exaniiiier  wax 
■<lrbcty."  and  nilijcct  to  reconsideration  ami  Mibstitntiim.  its 
ton  wtmM  be  jmt  Ibe  lanw,  and  would  ^ift  the  responiihility  of 
iMaia(  an  invalid  patent  to  tbc  applicant,  who  must  iu  any  case 
^taA  Ibc  ciinw«)tieiice>  of  such  issue,  ut  ib«  iuune  tuiit;  wouUI  plnoe 
(he  examiner  in  a  mure  important,  dignidcd  position. 

ll  h  tyue  that  Mich  a  tiicthcxl  of  procedure  would  conflict  with 
Ik  idea  tliai  a  patent  gnnt  i«  on  act  of  srace  and  not  a  "right." 
fauiktiican  wdl  be  afibrdetl  tii  the  present  i-iew  of  the  matter  in  thtii 
OMMty,  and  mider  tbt  laws  thai  are  now  in  force  regulatins  «)dt 


On  HixKeMiua  is  that  Ibe  reconU  nf  pruixduTc,  iucluding;  an 
itrtiatt  of  all  dedaiona  of  the  exarainent,  kh  finally  nMdc,  should 
htfriated  with  the  patent,  and  tliat  it  should  be  nllow-ed  to  isMUc  at 
Uf  ttagc  of  procedorv  after  Ibe  fint  nctinn.  at  the  choice  of  the 

ThMt  the  applicant  should  have  the  prixnleffe  of  amendment  aa 
tarn,  and  alfo  of  appeal  at  moderate  fees,  so  a  patent  rould  be  taken 
f>m  ibc  Prtourr  Bxamiacr,  from  tlic  Kxamitier  in  Chief,  ur  from 
tfe  CoonafaMiaaer'a  ruhug,  as  llic  applicant  niiglit  elect,  tbc 
^UMHB  in  cadi  case  betDg  endonted  an  the  patent  itself,  and.  an 
bdeieflaid,  fionolac  a  part  of  the  final  record  io  each  case. 

Tbc  nethoda  of  appeal  under  such  a  qratctn  night  call  for  the 
MtifUuB  ef  a  new  board  of  Home  kind  hutcad  of  appeal  to  the 
becauae  tlic  amount  of  lm<dnc»  under  a  second 
J,  no  doabt,  exceed  the  present    facilities  (w  dcalinji 
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with  caacs,  but  this  could  easily  be  providetl  for  by  a  special  boarfl, 
consisting  of  the  principal  examiner  and  other  officers  that  could 
act  with  the  Commissitiiier  in  person. 

The  main  suKgeslion  is  that  the  responsil)ility  should  in  proctd- 
urc,  as  it  docs  in  fact,  rest  upou  the  applicant,  and  that  a  patent 
when  granted  would  bear  upon  its  face  evidence  of  the  officin!  action 
cither  confirming  or  questioiiinii  its  tiovtlty  and  consequent  validity. 

Under  our  present  patent  system  there  is  a  comnioii  opinion 
aiaong  applicants  that  the  efforts  of  the  Government  are  directed  to  , 
preventinji  them  from  proriiring  patents.  Such  a  view  is  of  course  a 
wrong  one,  but  the  fact  remains,  and  the  I'ateiit  Bureau  iiLtlead  of' 
being  regarded  as  a  helping  friend  is  viewed  as  a  kind  of  ogix  iu  the 
path  of  the  inventor.  This  we  say  is  a  comiuoii  inipreuion.  ar  any 
one  familiar  with  the  subject  tnust  admit. 

The  cause  of  this  we  venture  t-j  assert  is  almost  whcJly  in  the 
mandatory  nature  of  the  examiners"  ruHiigs.  If  -such  nilings  were 
made  advisory  there  would  he  a  total  change  of  opinion  respecting 
procedure,  while  the  ruiictions  of  the  office  would  in  no  way  lie 
impaired,  and  possibly  rendered  more  useful.  The  danger  of  j 
invalid  patents  certainly  would  not  be  increased,  and  the  purchaser] 
of  a  patent  right  would  l>e  much  better  protected  than  now  when] 
the  aciion  of  the  Patent  Office  is  eonimonly  a  mystery. 

Again  stated,  our  view  is  that  official  action  should  be  open  audi 
recorded,  and  that  the  applicant  shonld  become  respnoNble  by  .lav-^ 
ing  the  priWlegc  at  any  time  of  asking  and  receiving  his  patent  with 
the  views  of  the  Govcriiniciit's  officers  endorsed  thereon  ;  also  that 
the  applicant  have  the  privilege  of  passing  his  patent  throngh  the 
various  stages  of  appeal,  no  matter  whether  the  actions  were  favor-  ■ 
able  or  adverse,     fndcr  such  a  system  the  relation   between  the 
Patent  Office  an<l  t'le  Kederal  Courts  would  l>e  much  improved,  and 
become  in  a  sense  couperalivc.    instead  of  as  it  is  now,  In  many 
cft.'ws,  emulative,  not  to  say  antagoiiislic. 
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Now  and  then  itome  one  with  matliematical  skill  resolx'es 
quantities  and  conditions  i»  centrifugal  pumping,  and  brings  out 
some  wontlcrfnl  results.  The  latest  is  the  work  of  Mr.  (t.  K.  Uod- 
maii,  of  London,  wliu  clears  up  the  whole  matter  as  the  two  ToIIcfw- 
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rt    cxtnKrip  will   slHnr.      ltc\'rtting    to    ?<umc   Unin    lunuulac 
cntlviBg  quidntir  cquiiiiotu,  be  uya  : 

"  This  shows  m  iamax  In  Ihe  flow  or  over  L1H>  per  ccnl.  due  to 
iht  altefmlioa  in  the  form  of  tbc  VAnc\.  Tn  Iwth  cat<%  tltr  value  of 
tlK  cocftCKOl  ba»  bcni  Ukeii  a»  the  same,  but  as  a  matter  of  fiict  il 
maid  be  oooaidenibly  greater  for  tlic  '  Kankiue '  fan,  even  if  the 
«ftc9ci>cicK  wvfc  niUBt.  Ttlti^  wotild  tt.*ti<l  to  iwtiK-whiit  rr^hicc  the 
tcnr.  Agun.  for  »  icivm  «i>rc(i  and  rrlntivt!  an^tc  of  inflow,  tlimr 
•»«ily  otae  ratliAl  ve-lucity  nf  flmr  at  wlitch  the  inflow  occurs  with- 
«M  abocfe  ;  w  that  if  two  fatih  of  similar  construction  m  r^tardu  the 
ialM  arv  owiparvd.  bavini;  diflctvnt  velocities  of  flow,  in  ooc  of 
tfaevi  at  Wa>t  thcrr  nin>l  )n:  \t»s  by  ahoclc.  *  *  *  * 

Tbc  amcliuioos  ao  far  arrived  at  may  be  summed  up  as  follows  : 
(I)  Tbr  fac«l  ferm  tA  vonr  mjiy.  for  pmdit-al  )>iir7i«^«.  be  tnkm  an 
tkit  wfaach  tcnntnale*  ra<1ii-ally  .it  the  outer  ciTCitmfcrciiccdf  the  fan 
or  pVBp  due.  It  betn}:  u^Aauied  thnt  at  tlic  ntirmal  <>[)cc<l  inflow  takes 
pBacc  witboat  «bui:k.  V'aiies  of  ilic  farm  in  t|utMtun  ai^  oomparcd 
•iili  vanci  of  the  ordinary  tj-pe  give  —  (3)  a  highrr  effidency  for  a 
I  --vd  and  diameter  of  bin  :  fS)  a  f;mitcr  lilt  under  the  ^anie 

L  -i;    14)   a   i;rcatcT  (kllver>'  of   water    for  a   (;i^xn   head. 

m     •  'iler  to  wcuiT  thcw  irstiltK  it  ift  dniniblo  to  make  the  vniMS 

F  Than  when  the  lallrr  wre  of  the  usual  Hluipc.  in  order 

[  .      <:  a  depth  in  pruportion  tu  radius  of  i.'ur\-ature.  " 

■  U  Mr.  Hodmcr'^  piiinpH  pcrfonn  uudcr  the  liamc  law»  that  sccbi 

^^iajDrcm  their  action  here,  he  would  fliid  thai  the  form  n(  vaitcn 
^^b^Md  of  j«oducin){  such  wonderful  results  would,  if  we  dtsrvjiard 
tk  friction  nf  their  tipH.  have  alnnt  bd  niuch  cf!ect  a:^  the  mior  of 
tfeepanit  on  the  oatside  of  the  ptim|m.       In  an  vncasfd  whc«),  for 
TT—nr**  i^  function  is  to  irt  in  revolution  the  water  it  conlaiuA,  or 
»  {MMiait  thmugh  it,  and  thtA  will  lie  done  iMefTcctiially  with  one 
of  vuwft  ««  aiiotliei.  nnd   whether  there  he  two  or  ?iixtren  of 
The  frklion  <m  tbc  i)en|)bef>-  being.  a»  before  >uiid.  the  priu- 
oyal  &ct  to  be  dealt  with. 

SnpfHMtng.  bnwervT.  thai  the  form  of  the  vann  was  an  clement 

to  be  fcfiuaftly  L-uosidervd  in  deaiicniti^,  3>uch  foim  would  ualumllj- 

Wlovthc  function  of  »pectL    The  working  relodtjr  in  average  cases  i« 

10  I   Ilc*d,  —  in  fcvt  per  iicomd.  m  ihnt  under  a  head  of  S6  feet  tbc 

irvfecil}  of  the  wberl  would  im:  fiO  feet  per  wcond,  or  at  lc»«t  five  tiuie.i 

wlHl  the  flnw  ihoold  he  in  the  water  around  the  wheel,  so  the  tips 

the  vaao  will  drag  at  that  rate  over  the  witter.      Cnder  a  head 

lOOfccl.  which  i»  MMoetime^  met  witti  liere,  the  veludiy  of  the 

WMld  be  abunl  lOU  feet  per  wcond.  while  tbe  discharge  flow 

friudlr  Mound  tbc  wboel  would  be  constant.  a.i  before  and.  frotti 

m  13  fiMt  per  mcmkI.       Now  it  i*  ea»y  to  kc  tliat  for  high  heiubt 
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the  vanes  should  be  as  narrow  an  passible  at  the  tips  and  tennlnat 
tangcnti.illj'. 

Again,  siipposc  the  htsicl  lo  be  two  feet,  as  it  is  sometimes  ir 
<Irniii!iig  operations  here,  aiii]  the  ilucts  heiiig  short,  the  flow  in  ilie' 
pipes  is  raised  to  1 2  feet  per  second,  then  the  velocity  of  the  wheel  and 
dischaf^  water  would  be  nearly  the  same,  and  the  pHiiip  would  uperate 
by  impact,  or  "  mechaniciil  pvwh,"  sii  lo  call  it,  iiml  the  vanes  should 
obviously  be  radial  oreur\'cd  for«'ard.  When  an  opeu  wheel  or  fiin 
is  employed  tlic  conditions  arc  much  the  same,  but  in  neither  case 
can  the  theorctieal  requirements  be  ot»er^-ecl. 

It,  in  these-  inathcniattcal  essays,  tlwre  was  gi\-en  some  informa- 
tion of  prncticAl  value,  such  as  data  for  the  diameter  of  wheels  or 
faJiK.  tbc  value  of  tnu^ential  eiierRy  at  different  heads,  and  the  effect 
of  changes  in  section  or  velocity  of  the  current  thnnigh  the  pump 
passages,  or  friction  of  the  water  and  wheels,  we  could  derive  nimc 
benefit  fruin  them,  but  the  shape  of  vanes  can  well  be  left  to  the 
opinions  of  makers. 

la  respect  to  the  size  or  diameter  of  the  wheels  it  isolnnousthatno 
useful  result  can  be  attained  by  moving  the  water  through  more  than 
StiO  degrees  of  rotation,  and  this  would  l)e  a  tnalheinatical  diDK:ti- 
sion  for  that  member,  but  ue  imagine  that  the  writer  before  named, 
as.'iistcd  by  most  others  who  have  had  the  matter  in  hand,  cannut 
tell  why  such  a  rule  is  impracticable,  or  what  the  l>est  dinicnsiotis  ' 
BR.  The  nndth  of  issue  at  the  periphery  is  also  a  principal  factoifl 
in  resistance,  but  is  communly  ignored,  and  the  main  thing  of  all. 
the  wheel  friction  at  high  speeds,  is  not  an  element  »l  all  in  such 
mathematical  treatment  a^  w«  have  seen. 

The  experiments  cunducted  some  years  ago  by  Professor  Hesete. 
at  the  University  of  Califoniia,  to  determine  the  laws  that  govern 
the  friction  of  symmetiical  discs  driven  at  highspeed  in  water  have 
never  been  given  out,  and  probably  were  not  condnctcd  to  a  success- 
ful coiicliiftion.  These  would  have  been  of  more  use  to  makers  of 
centrifugal  pumping  apparatus  than  all  the  literature  that  has 
appeared  un  the  subject. 

The  tltroat  or  dischar:ge,  that  formed  tlie  principal  point  in  tlte 
Parsons'  cxpcrinientK,  js  another  of  tliosc  features  tlmt  may  be 
called  an  abstraction.  One  of  the  l)est  makers  here  discards  tiie 
diverting  wetlge  or  throat  altogether  at  average  beads,  and  its  effect 
in  any  case  is  clearly  a  function  of  the  velocity  of  flow,  or,  tn  othcr 
word.s,  of  the  form  and  dimensions  of  the  pump  chamber  in  respect 
to  the  wheel,  luidsoiiuiupoitam  istlitsthruat  at  high  bcadAoffiO  feet, 
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9Wmt,  where  the  discharge  Bow  Js  slow,  that  even  tbe  volute  jorm 
ti  Ok  ponp  clumber  b  of  liltk  or  no  value. 

l^bcM  teat  ft>r  ihv  vnrimu  propoKitions  rrKprctin);  centrifugal 
ptmpiag  »  10  fprniihinK  under  »  Kunrnnty.  machinpry  to  raiiw  a 
prat  quuililjr  of  water  with  a  Miitulated  amount  of  power  or  fuel, 
u  ODT  mj^nccTs  have  Id  ilo  on  this  Coast,  and  as  various  firms  do  in 
Eaf^mnA  and  elaewbere.  M'e  have  bad  here  some  apptication  of  tbe 
■dcntific  tnclboda  of  rofuitruclioti  that  have  added  greatly  to  draw- 
iagm  nsrhmc  patterns  atid  cx{icnM-  acvountK,  hut  not  to  accom- 
fMud  dot)'.  The  fault  Men  in  the  pretniiw*.  not  in  the  conipiita- 
tidDS.  The  workioft  conditions  nre  too  obarure  for  inference,  and 
tbe  titeratute  of  ccntrirugal  pumping  is  yet  to  be  written. 


80RSW  KConraB  or  thb  oreat  eastkbn. 

Wchavceti^Tvredfin'afTontiiipiccv  thif>  month  a  |>cnpccli\*e draw- 
ay  of  tbe  tcrew  cnf[tncs  of  the  (rrtat  Hatirrm,  mgraved  \ty  tbe 
r%' i1a«  r .  Loodoa,  ahoiit  wen  years  ago  wtien  the  mammoth  vessel 
WB»  Bcmd  by  bcr  own  machiner)'  from  Milford  Haven  to  L,iveq>oo1 
■Aer  lying  idle  for  more  thAn  a  doien  years.  The  chief  interest  in 
tut  dniwioK  will  be  to  iiidiealc  the  K*eat  chuoge  that  has  come 
afaoot  io  Kirw  cnginc»  in  n  quarter  of  a  cTiitur>'  poM,  and  abo  la 
the  Gki  that  tbcae  engine*  were  made  at  the  worksi  of  Jamen  Watt 
ft  Co.,  Sobo,  tbe  &bop  of  Boultoii  &  Watt,  which  was  a  noted 
aftiic  worfcs  at  the  brginDiuK  of  this  centur)-.  and  loni;  t>cfbre. 

Tbe  wb(4e  dotign  ia  a  straight  itymtnetrical  example  of  prsdicc 
tbei*.  and  a  type  only  recently  ahaiidocied  In  war  vessels,  where  ibe 
^jcct  was  lu  pbKC  tbe  inachincrii-  hclow  the  water  for  pratcction 
i«^  ahot.  Tbe  rectangular  Mctloa  for  voriotut  cwiting»  nUiiit  the 
otpnca  look  qneer  to  ns  t»w,  hut  it  mu^t  be  n-membercd  that  tbe 
POMR  of  laeani  used  at  that  time  rould  he  held  by  castings  of  any 
fana.  Any  sccticm  thick  enough  to  lie  run  in  outing  would  with- 
«aDd  9ft  to  30  ponods  per  inch  of  pressure.  The  whole  nrrange- 
^Eflt  ■■  cxtremdy  siixipk.  and  con  Ik  teadily  followed  out  by  any 
McHicngiiMCT  without  cxplanaiian. 
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POSITIVE    HYDRAULIC    ENGINE. 

■•KRKINS,   BKAXIIT  «   to..   SAX   Flt.\^t;l^^■^l. 

Positive  water  engines  have  bteii  a  fruitful  s*o«rce  of  invciil 
and  tbcir  history  one  of  interest  and  diversity.     The  KaiiislHittomJ 
three-cylinder  oscillating  IjTw  have  held  iheir  plaw  for  thirty  yt 
or  more,  aud  nre  yet  common.     Other  iii»di(ieutioii»  of  the  mnlljplc 
piston  type  have  appeared  and  disappi-arcd.  all,  however,  coiu-ergin] 
townrd  the  design  above,  which  seems  to  be  the  iiltiintite  omc,  hen- 
carried  out  with  the  fewest  parts,  and  in  a  very  com[>act  form, 
the  speed  of  these  pressure  engines  is  slow,  three  or  more  pistons ! 
indispensable  so  as  to  niainlttm  n  constant  tunitng  strain  on  the  sita 
and  thus  avoid  heavy  fly  wheels  that  would  otherwise  lie  required' 

In  the  design  above  the  three  pistons  are  all  coiiuccted  to  ont-  pin 
by  a  "Hicles"  joint,  a  simple  nnd  ingenious  expedient  that  has 
answeu-d  very  well  with  single-- acting  pistons.  Water  distribution 
is  performed  by  a  valve  at  the  back,  the  inlet  and  dtftcliarge  pipes 
being  marked  indicates  nil  that  need  be  explained  of  tlic  cnginea 

Messrs.  Perkins,  Brandt  &  Co..  of  this  City,  send  iistheengrai 
ing  above,  and  fiiniish  these  engines  for  a  variety  of  tiaesi. 
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151)  years  before  ihc  irnitvil  Stales  Pntent  Hurcciu  was  estali- 
li.ilied,  and  is  aiie  of  tliose  qiiAiiit  old  protluctioiiH  coiilaiiiiiig  «s<>aya, 
proposition!*,  theoreiii!*.  niid  arguiiK-i)l».  also  replies  to  spcdlic 
objectiunc,  a  Dutch  {uitciit  coiDiiiutiicntcd  frnm  the  Nr*lheTlai»ls 
!W>oii  after  the  Mimopoly  Act  was  iil>rogntccl  in  Kiiglaitd. 

It  is  a  water- mtsitig  wheel,  and  wa^  ati  iniprovenieiil  on  tl>e 
common  water  raisiu);  wheels,  ^ueh  as  are  yel  extcnavely  employed 
ill  llolliinil,  the  low  eouiities  iit  KiiK'niid,  and  silso  nl  New  Orleans 
in  this  couiitr>-.  wbeie  there  are  teveral  now  iu  ttse  to  raiite  the 
city  drainage  so  w  will  Row  baek  to  Luke  I'oiichaitrain. 

The  inventor,  like  sitnie  nl  our  diiy,  did  iiol  laek  either  the 
confidence  or  courage  to  set  forth  bis  iiuprovements.  The  water 
killuwn  up  the  spiral  coinpartnienls  as  the  wheel  levoh^cs  and  nins 
out  at  the  center.  The  invetitor  stsiys  the  jwwer  require*!  is  as  the 
dis^tanee  of  Hie  water  Irum  the  axis,  aud  that ; 

"A  water-scooji  wheel  in  a  water  mill  will  raise  water  from  II 
to  12  feet  high  with  the  Mnie  sjK-ed  and  working  power,  and  willi 
greatet  khx  aiirl  in  greater  quantities,  than  three  mills  with  the 
eomnioii  water -raising  wheels.'" 

He  winds  up  fourteen  pages  af  descriptioit  matter  and  argitiaeut 
with  the  fullowing  fur  Uie  doubting  : 

"As  for  those  who  judge  by  slow  understniiding  or  careless  read 
:ng,  nothing  can  assist  ihem.      [  did  llurefrire  care  hut  Htlie,   or  u 
at  all.    for  the  approval   of  such  pcr»on.s,   merely  eudeavntiring  to 
deiuonstrttte  my  proposition  fur  intelligent  teaders,  so  as  to  dedu 
thererrr>m  all  circumstances  relating  thereto,  allowing  the  woikiu| 
of  the  wheels    {which   in  projjer  time  shall  nivc  better  proofs 
themselves  than  I  imu]   to  instruct  tho^e  who  cannot  be  eoiivin 
by  arguments." 

We  cannot  refrain  from  printing  the  original  Dutch  patctit  on  tb; 
wheel,   dated  June  IHtli.  lOSU,   two  hundred  aikI  fifty  three  yt- 
ago: 

"The  States  Oeiicral  of  the  I'nitcd  Netherlands,  to  all  whom 
may  conceni.  greeting. 

Be  it  known  that  we  have  Rraiiteil,  and  by  these  prewnl-H  gmn 
to  William  Wheler,  IvtiglUh  (icntlenun,  for  tlic  next  tweh*e  yea; 
the  exclusive  privilege  of  ntaking.  practicing,  and  working,  and 
allowing;    lo    l»e    mnde.    pructitvd.    and    worked,    in   these   Vnit 
Pnjvinccn  and    towns,  several  of   his  original   Inventions  that  a: 
worked  :  vi/..  of  raising  water  in  great  (|uaiilities  to  a  modera 
height  of  from  three  to  six,  twelve  feel  and  more.     Also  for  raisin 
mean  <|iiantiliefi  of  water  to  great  heights;  great  quatititie'i  Iwini 
nitsed  by  hami,  Imrse  power,  or  wind  :  smaller  quantities  by  bnnit 
horse    power,  wind,    water,  or  weights.     We  expressly  forbid  u! 


I 


yorea  oy  lyvBSTtos^. 


3B1 


Mkabitaitts  of  Ihfai  conntr;-.  withm  the  prvwrihed  tmn  of  the  next 

twehnrycmnt.  louukcurt-nuNc  tlic  utd  InvrtitMtnHtotic  nincU- entirely 

cr  psitl*.  cm  a  InrKt;  moniall  >c:)le.  tiirrctly  or  iiulinxtly.  <)riritni)>ort 

tDonCcrfcits  into  thv  I'tiild  NctlK-rUtKlH.  lor  the  ptitiKKsc  oi  :sclli(it;or 

■■isK  tlx-iu  witbuut  lla-  i<iii->v-iit  of  tliv  Auid  Willi^uii  \\'liv-k-r.  uiitlrr 

tbc  pmnltv  nf  hTrffitinK  all  oiiinU'ifi-its.  iind  of  a  fine  of  five  iiuiiHrnl 

C^ntlu^  Kulilcn,  to  be  tli'ijK>Hcd  of  a&  follows; — One  third  for  the 

kcnr&l  ol  the  ciflicer  who  clTwls  the  Jiciiun.-.  one  tlitrti  for  the  jKior, 

ksd  the  frmiiiniii};  tUird  purl  for  tlu-  bci)e6t  lA  the  nnid   William 

^'.— I...      prtrt-MicU  that  it  be  a  new  invention,  not  ninde  niid  worketl 

)  r  rlw  in  lht«  (.-oiintr^'.  und  priiviiled  a\so  that  he  Iiriii^s  tlic 

...  ■         ■■•  full  pTBrtice  witliiTi  «cir  J  i-itr  fnim  ihc  present  date,  mider 

•   ■■  !•  n.ilty  <tf  forfcitinic  the  present  Octroy-,  and  wilhi>nt  iirejudii-e  to 

;  Ti.  t.  !iFi„-  i^eueridaiidparticiil.'irKraiit'i.      We.  therefore,  oidtr  aitd 

:i.:.  i;i  '.    .'A  initices,  ••irii'tTn.   iti;tK>-it[iile!t.  arKi  inhnhftanl-H  of  (lie 

-  V  1  i  fund's,  niid  nil  those  whom  it  may  concern,  to  let 

--_    -. ;   WTteelcr  enjoy   nnd   use  our  present  Cnitit   iiud 

■V  to  its  full  extent  »iit]  without  hitidmntr. 

Oiven  at  the  Axsemhly  of  the  HiKh  Slatex  gcner*!,  ftt  llie 
llagm.  on  the  )«th  Juih:  HJSfl.* 
Cvnclu  Mo9ch_  (Signed)     S.  V.  HAKRSOLTe. 

The  Britith  paienl  contatnii  live  doiihl«  Kheetx  of  well  exeniletl 
^nhajcK  onljr  ut»c  diasnun  of  which  i»  tcptoduccd  here  to  tdiow  the 
BMUnr  itf  "  WbitcIcr'A  whrel."  One  may  well  sntile  at  the  s.inKuine 
k^Bt  tlut  imprlled  thin  inventor  to  wTtte  a  trentise  and  wrurr  thr 
aetiMi  of  the  pontkrous  Statrt  (ftrnenil,  n-ithuul  the  tniuble  of  maktni; 
■  wbeel  and  seeing  how  much  "  wiiul "  it  wouM  lake  to  drive  it,  hut 
tkcK  kic  people  At  thtx  day.  iverhnpi  a  good  many,  wlio  mHII  cod- 
flailc.  m»  Mi.  Wbcder  did.  (hat  this  aconji  wheel  will  aoUKhow 
cvue"   tbe  water  up  without  much  [mwcr. 


/tn'/ii*  r*lf»i  No.  s.itS.  t^pi. 
9,  8taiidii44.-l-ira|^ 


The  dcii-tce  shown  lu  tbc  dtatfnito  in  oiw  that  Iiiu  ubviouH  merit. 
Hcna*M»  to  proridinK  <*  pump  with  a  elove-ritlinK  sleeve  aroiirKl 
Ibr  nm  ittitesd  of  the  usual  eland,  the  xlecvv  lieinc  mnde  of 
nea-rorrari^i:  tnrta]  bolted  down  (innly  to  the  pump  bnrrcl  ami 
■BdclooK  cooogh  to  co\-er  the  stroke.  Pn^king  rin^s  are  f^rt  in  the 
txm  tn  \Tt\vtM  leak  poitt  itn  8>idei>,  and  a^  thi'  liquid  heinj;  puinfcd  is 
c  .  to  find  its  way  up  arouud  tbe  plnuKer  during  a  stingk 

■u--*^,  ii  i>  very  po*»ible  that  with  dvau  water  a  clow  joint  can  be 
■liiiiaiiiiil  wilhoot  the  uaual  fibriKin  pitcklag  or  eup  leather. 


X0TE8  ON  laVEyTIOKS. 
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The  long  fit  of  tlie  ram  is  coiiBidered  a  desirable  feature.  It 
prevents  wear  by  reason  of  diaRonal  thrust,  or  other  catvx.  These 
long  fits  around  pUtou  rods  are  doiilnless  a  tmicli  better  cxpedteiit 
than  is  commonly  suppo,sed.  especially  for  slenni.  Prof,  Sweet's 
Strai};ht  Line  Kiijnnc  is  an  example  of  the  kind.  The  piston  rods 
have  no  flbrous  pnckuij;,  liiit  piis^  ihrongh  a  long  sleeve  or  gliuid 
that  seems  to  perfonn  well  without  the  clastic  element.  The  slcevt^ 
employed  by  Profesmr  Sweet  arc  of  soft  me-lal  and  .•supposedly  capa- 
ble of  compression,  Vint  in  sd  fnr  as  we  know  ."ire  never  eonipre«.sed, 
keeping  on  for  years  even,  without  leaking. 

The  progress  toward  metallic  packing,  for  steam  at  lexsl,  has 
been  regular  and  ]xri>gres*i%-e.  A  lonj;  t>e;irinj;  and  some  iittercepttng 
grooves  that  fill  with  water  arc  the  main  features. 


I/.  S.   Ptileiit  No.  .fjS.oSS,  July  j,  iSfi. 
M,  Cocblni.— 3l£oluuilc«l  Motor. 


This  patent  is  graphically  illustrated  hy  a  man  sitting  astride  a 
grindstoni;  Ijcnch,  operating  a  treadle  extending  across  tii«  tnOkt 
with  a  pedal  on  each  side.  a»  shown  in  the  drawing.  The  "opera- 
tor "  has  been  omitted  in  our  diagram  taken  from  the  patent.  The  ■ 
coutrivaucc  i&  simple  and  cheap  iu  so  far  as  neclia 
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makn  porpoac  of  introducing  the  device  here  i»  to  illnstrate  and 
tmitt  in  ^amc  remarks  on  treadle  power  generally. 

Odc  woold  KuppOK  that  nnytliiitK  «>  old  a»  a  treadle  wmiM  long 
wfpt  baw  been  cvwlvcU  inlo  »omc  more  coiivcniciil  (iinn,  l»ut  with  the 
Ed-rptWw  at  KWtng  ttiiichiticA  that  are  operated  by  (he  mtiscles  of 
ikr  fool  and  ankle,  urithoiit  weight  or  without  trnniping.  and  the 
wlocipadc.  which  ia  n  duulilc  treadle  machine,  u'c  can  rcfci  to  no 
-nrntf**  of  trmdle  driving  that  is  not  bad. 

Tbc  nietlii*d  employed  for  lathes.  KriiidMniieit.  and  soon,  is  to 
■taad  on  udc  to*A  and  tramp  with  the  other,  whkh  ia  awkward 
lad  ofajectioitable.  The  supporting  leg  tires  out  directly,  Nooner 
ncD  than  the  working  one,  uinl  Ihr  operator's  whole  txMly,  Including 
ams  and  baad%  is  jerked  about  in  a  innnner  that  picvcntn  any 
aeevracT-  or  eauc  In  wlinl  Sir  Samuel  Ilciitham  cidlx  "tool  pratentn- 
tion  "  Anyotie  who  for  the  first  time  atlen)i)t«  to  ux  hand  toolaon 
,a  nadir  latbr  m  defratcd  by  this  cunturtinn  of  the  tmdy.  and  it  is 
Iv  by  cxpcrienoe  and  habit  that  a  chisel  or  other  too]  can  be  licid 
pnper  shape.  It  i»  ttreM>mc  and  ttnuatural. 
Mr.  CarbtttftJtaft  herv  introduced  the  true  clentenls.  natndy,  a 
tur  both  feet,  and  a  rei»t  for  llie  body  and  arm*  which  are 
Mm.  «>  as  to  permit  free  and  exact  use  of  the  hands,  but  we  think 
I  arparair  trcvdles.  "fore  and  aft."  one  nt  each  Mde.  wmild  be  bet- 
r.  •!>»  that  in  any  opernlion  mjuiring  exactnesA  of  hand  roanipnla- 
"tanpiag' '  chonld  be  diapenwd  with.  The  treadles  should  be 
i  and  iacboed.  so  the  leg!)  m  hen  ^traighlriied  «uuUl  Lc  ut 


yoTss  oy  isviisfi 

an  angle  of  twenty  degrees  or  so  from  vcilical.  so  the  main  forces, 
instead  nf  Vwiiig  fiom  the  wciglit  of  the  Iwrly,  would  be  exerted  by 
straishtcniiif*  llie  leRS.  This  would  call  for  a  saddle,  or  some  kind 
of  back  stipporl,  and  would  not  only  be  easier,  but  pcnnit  the 
application  of  a  force  in  eiuerpciicies  exceeding  wliat  the  weight  of 
the  operator  EifTord.s,  and  would  leave  tbc  upper  portion  of  llic  body 
ill  a  state  of  rest  or  steadiness.  This  may  lurdly  seem  an 
enginceriuK  subject,  but  it  isccrta'iily  a  mechanical  one.  and  relates  ■ 
to  a  claas  of  contrivances  tliat  need  leromiiaf;. 


Shafi  Couplings. 

The  patents  on  shaft  coupliags  are  so  numerous  and  so  diversi- 
fied that  il  i»  thonglit  the  subject  will  have  more  interest  if  treated 
generally,  hence  refcreoce  to  particular  inventions  will  not  be  given  i 
ill  this  case. 

If  one  were  to  ohooi^e  ninouK  the  vtirious  niechantcnl  devices  in 
coniniun  use  for  one  to  illustrate  the  complexity  and  difficulty  of  per- 
fecting even  small  details,  no  better  subject  coiUd  be  chosen  than 
couplings  to  connect  together  the  ends  of  shafu. 


"B" 
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MTfFP    COUPLINGS. 


riettiug  out  originally,  and  proceeding  by  inference,  the  Grsll 
thought  would,  no  doubt,  l>e  of  a  plain  sleeve  into  which  the  ends 
of  the  two  slinks  should  be  fitted,  and  as  fint  thoughts  are  apt  to  be 
correct  uue^  lliere  would  he  no  great  mistake  in  thi»  case,  becauM 
the  plain  collars  or  sleeves,  commonly  called  niufT  couplings,  ^hown 
in  Fig.  1  Ht«.  no  doubt,  the  licst  e\'er  invented,  with  limitntiotifi  aft 
It)  convenience  and  without  limit  as  to  oof-X.  I 

These  couplings  arc  extensively  employed  in  cotton  mills  in  Eng- 
land and  will  cnnlinne  to  be,  no  doubt,  not  an  many  people  suppose 
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Uk  e4(tiiecn  who  liaild  tlic  mills  Ao  not  know-  iMrtler,  Init 
'  alhtr  itftMnii,  amne  o(  wbich  wv  will  nani«. 
Ja  tbc  fim  place  the  cast,  which  i»  cxccaive,  i-i  iiot  to  be  con- 
nocli  in  ■  rottitii  mill  mi  l<>ti>;  u^  tticrv  is  st>ni«tltiii)t  ^iiincfl  in 
frtan  accidenb  anil  from  risk  nf  tlcit-iitioii.  To  Mop  n  c^tum 
Bill,  cilhcr  tor  npinninic  or  vrcavJujt.  i:*  »  acrion!t  oihUct  The  1ti<»s 
■  aot  m  mudi  oiie  of  time,  but  \>y  clcraiigvmciit  of  the  pixKCsscs. 
If  ifUvUig  or  ffpinnmit  tnarhinrs  are  Ato{>)ied  with  the  WArpin,  or 
vkn  Ibc  frnmc!!  are  bdn);  dtawu,  there  i«  denuiKciticiit  of  cvcty- 
•Uas,  tbnwla  brolccn.  clmh  Kpoited  ami  )[*:i>^ral  chiin!i.  The  rule  ih 
itel  ■  Blin  "  OliMI  not  Atop."  Aiul  oiie  of  the  tmxtl  frei(tieiit  caukcii  of 
KOfiml  »  foimi)  to  tv  in  the  nhnft  rotiplings.  This  fiKt  U  not  coii* 
iMd  Id  cvUan  inilU,  because  Uie  mok  caiLte  nT  'leletition  U  coaiinon 
m  all  bcfamea,  utd  is,  perhaps,  tbc  most  commoti  of  all.  wbete  long 
Sms  oC  «baftstt]{  ai«  eroploj-ed. 

Tbcmaff  ccupUnK.  tnade  of  wrouKht  imii.  iMrrd  with  )>rn.-uioii. 
■ad  fiwtcocd  by  aii-aii«  of  a  lciil)C  key  i-xlcmlitig  the  whole  length 
■id  fittine  into  both  KbaHx.  pvp%  Hhmlnte  -Security  in  hi  far  m  driv- 
m^.  The  truth  af  the  woilc,  nnil  it'*  vntlurance,  i»  a  ninlttr  of  firttt 
_CtWtUMl  4kill,  ant]  this,  as  bcfocc  said,  is  not  much  ci3UMi]eTed  in 
■nill  iieartDft.  There  ti<^  the  advnntage  of  a  saiooth  sym- 
contour  mi  that  itothing  will  cali'h  un  tla*  coupling, 
la  amitlier  iiaportant  matter  in  a  cottvn  mill  when;  women 
cbtldnm  work,  and  in  a  rountr>'  wlierc  llic  injury  of  any 
has  lo  be  compcns-itrd  hy  heavy  daroafcoi.  In  this  respect 
cottpliBfs  are  af>!«<>littfly  safc,  liecan.se  ptsrfcctly  smooth.  The 
her*  an  6ttrd  by  icraping.  driven  in  and  out  until  a  perfect  Itear- 
H  •ecnred  the  whole  length,  then  the  ends  an  cut  of  tlutiii. 
Tkt  e»d»  of  tbc  fthalU  uk  ctilarged,  an.  the  (Iniwinc  !>how!«. 
l«o  baa  ita  olgecl,  the  shaft  la  not  weakened  by  euttto|t  the 
key-way*  ictiuired  for  llic  rouplinR.  and  there  are  no  other 
■W5iy»  rviuired.  The  shaflj*.  like  the  ciniphiijj^  must  be  smooth, 
and  kry-«r*ys  of  any  kind  arc  not  permitted.  Ful1e)-9  are  mode  with 
ban  large  enough  to  ^^o  o\'er  the  enlan;e<l  end>i  of  tlie  shafts. 
■re  fulencd  witb  cuuicol  biubca,  or  wedt>e9  rather,  bcmunc  the 
after  beiii|[  borvd  and  turned  true  is  slit  up  into  six  or  eight 
Ibmaatn  thai  will  lie  diwussed  further  im.  Tliese  ke>-s  arc 
on*  at  a  lime  anil  equally,  until  the  pullc)-&  arc  so  firmly  fast- 
thai  they  never  cuoie  luoae. 
Hen  »guB  h  a  rercnlon  to  fint  priadplea.  Thh  will  be  rvcnd;- 
■d  ••  thr  nid  method  of  monntioit  whccla  aud  pvllora  on  poly- 
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^onul  shafts  by  keys  or  wedges  driven  at  six,  eight  or  more  jwints 
around  llic  shaft.  With  this  much  respecting  the  mtfihod  of  con- 
struciitig  miiiT  coiipliitgii.  nnd  their  ohjects,  we  will  next  consider 
their  fuaclioas  s*j  as  to  compare  ihcm  wilb  other  kinds  of  couplings 
to  be  hereafter  considered. 

It  will  be  noticed  that  the  .snme  member,  and  with  tb«  saote 
material,   performs  ihe   double  office   of  compre-ssioii,  or  clampia)>, 
resisting  torKion,  and  supplying  continuous  rigidity,  or  an  incrcafted^ 
rigidity,  to  the  Khnfbv  througli  the  coupled  joint.    This  is  me 
the  geueric  functions,  so  to  call  it,  of  well  cleM>;ned  shnf\  couplings.! 
Other  functions  are  ample  torsional  strength  oi"  the  coupling  itself, 
and  complete  smoothness  of  the  exterior,  also  the  facility  of  easy 
removal   to  either  shad,    but.  in  this  case,   not  from  tlte    sbaf 
altogether. 

Oh  the  other  hand  we  find  a  number  of  objections :  First, 
mainly,  these  couplings  are  not  interchangeable,  but  must  be 
specially  fitted  to  a  particular  place,  aiid  are  often  Rlted  on  short^^ 
stubK  to  be  welded  to  the  shafts.  Second,  they  c&nnot  be  remove^l 
or  replaced  wilhonl  taking  down  the  shaft.  Thirdly,  they  arc  too  " 
expensive  for  an  interchange  sy.steni  or  for  common  use. 

lO-ANCK    COUI'LINGS. 

The  next  form  to  be  noticed  are  flange  couplings,  sucli  as 
shown  in  end  view  and  section,  Figures  2  and  3. 
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I'ic.  a.  Pig.  3. 

These  arc  the  most  common,  and  are.  in  their  nature,  an  integral 
part  of  the  shaft-i  to  which  they  are  fittwl,  consequently  are  nr 
couplings  except  ia   the  sense   that  they   can  be  driven  off 
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in  thv  same  pUre,  and  if  well  fitted  trill  Ttw    tme   after 
■f  sc««ml  tim<»  removed. 

In  cnlcr  to  sttaad  kvptt  strain  they  miKt  be  triiil  fitted,  thai  is, 
<m  and  off  and  the  high  apotx  filed  or  »crnp«d  down.  Tliis 
tbc  trvtli  n(  tbr  lac««,  and  these  liavc  to  be.  or  should  be. 
cmcd  offftfter  the  onuplinji  is  keyed  on.  ir  the  work  a  tnie  enoUKli 
Bb  drin  oo  the  ctmplinjp*  wilhfxtt  filtitig.  tlidr  fnces  will  W  ihmwu 
«•!  of  tmtfa  by  rinviDs  tlie  keys,  which  itsuallj-  bear  both  ways 
•ad  aiiccully  on  the  back,  or  radially,  no  that  facing  ofT  is  tieccMuir)- 
ui  all  ca>v«  if  ibe  ihatbi  are  to  nm  true. 

They  weaken  thaiU  bj-  teduviu};  their  Kctiuti  for  key-wnys.  and 
CHMil  be  KiDOvvd  without  taking  doirn   the  slufU.  bccnttw  the 
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Pic.  4. 

k(]r»  MPS  driren  into  the  inner  (aix».  We  need  hardly  say  that 
wKh  CT>a|iIin|[»  ar  flanges  to  i-oaurct  ^IidfLs  are  not  inleiehangeable. 
Im  aautiliile  <pccial  m»rhiiieTy.  and  carinut  Ik  empluycil  fur  an 
wnanted  numufaclnrc  of  liue  khufting.  They  arc  cummouly 
wploycd  becatue  eoiy  to  make,  or  ca«y  to  he  made  true  by  f(icln|[ 
■C  nVB  if  badly  lilleit  bni  mainly  tK<?iiu<(e  m>  many  kinds  of  inter- 
cl«mi  ahU'  mopltagii  arc  ttot  strong  enimgli,  and  cauttot  so  well  be 
mmieby  commoa  toob  and  appliances.  I^nge  ronplings  do  no4 
Movf  in  the  ocganited  maniifai-mrc  of  line  shafting.  couHcquetilly 
iBod  Mt  be  farther  conrnderrd  lietv. 
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tOMPOl'Nn    COUPMPTGS. 

Couplinioi  of  tile  (l.iii};;e  kind  liave  bren  nmde  with  bushes, 
shown  in  Fig.  4,  havlug  cuiiiL-nl  shells  in  uii<:  or  both  eii<is  This 
would  make  tlic  couplings  interchangeable,  in  a  sense,  hut  the  accu- 
racy of  fiUiiig  required  would  be  Ihe  same  or  nearly  Ihe  siime  as  ii 
the  case  of  solid  flaiigtrs  with  the  ta[>cr  bushes  added,  and  we  iiett 
hardly  sa)-  too  expensive  for  camnioii  use.  If  the  busJies 
Applied  to  one  flange  only,  and  ihe  other  keyed  tyn.  the  shaft-*  ho\-e" 
to  be  shipped  with  the  fixed  flangL-s  on  the  ends,  and  ihis  luakea 
awkward  aud  risky  work.  In  one  cajte  we  know  of.  a  railway  coni- 
pntiy  refused  to  receive  such  shafts  as  freight. 


AH    BXPERIBNCB    WITH    A    a4-INC5    OAS    MAIN.* 
Bv  J.  U.  CRucUKTr.  San  l-'raDcisco,  Mem.  Tech.  Soc. 
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ITsually,  large  engineering  operations,  such  as  any  class  of  con- 
struction work,  nre  atleti(le<l  with  p  certain  amount  of  pleasurabte 
utiticipiitiun.  as  the  plans  are  being  perfected,  and  a  degree 
pardonable  pride  as  the  final  results  are  contemplated  ;  but  oiice  in  a 
while  we  are  confronted  with  engineering  emergencies  that  require 
more  skill  and  watclifuhiess  for  successful  handliug.  yet  nre  totally 
devoid  uf  anj'  of  these  compensallons.  Tliis  paper  deals  with 
of  the  last. 

What  is  now  known  as  the  Potrero  Station  of  the  Sau  Fraocisco 
Oas  Light  Company,  was  built  from  iSfiO  to  1871.  \t  is  situ- 
ated on  the  Hay  Shore,  and  is  hounded  by  Georgia,  Hniuboldt,  and, 
Sierra  Streets  on  the  land  side.-*. 

The  situation  of  the  plant  is  favorable,  with  one  exception,  that 
the  extreme  soiitheni  part  of  the  City  i.s  isolated  from  the  large  ga 
consuming  districts,  hy  water-ways  and  niarslies,  extending  west' 
ward  far  into  the  city.  To  provide  an  outlet  for  the  gas  made  at 
these  works,  and  avoid  CTO!i.sing  Cliamicl  Creek,  or  the  mud  flats 
which  mark  the  former  houtidaries  of  old  Mission  Bay,  it  became 
necessary  to  lay  a  twenty -four- inch  cast  iron  main  Irom  the  works 
to  a  point  cm.>*.-iing  Kentucky  Street  at   Solano  Street,   thetice  over 
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hiKfa  htll»  to  the  w»d  to  MtKdim  Rlivet,  sni)  tlicnce  in  a  ncirthcrlj: 
itrectiao  dcnrn  tbe  hill  tn  itir  marsh  at  Santa  Cltn  Avenue. 

The  pipe  was  laid  IicDcat])  tlic  Miifiirc  of  thr  ttiarsb  on  Santa 
Claca  Av«i«c,  from  MUcouri  to  I>c  Ilnro  S'.ircin,  a  iliittAticv  of 
I.04  feel,  then  in  a  Durlberly  direction,  .'jift  fpct.  to  Onlcr  Street. 
PtacB  Cmlrr  Strcrt  the  Uffce  main  cntcni  the  lirart  of  the  City 
Ikraqgh  Siatli  Simt,  and  t.«  iIktc  connectvd  with  the  mmification 
•(  yiye«  which  «jpp]y  the  city  with  gai. 

Where  the  pipe  noGac»  itic  inaish  tm  Santa  Ctaia  Avrnur,  it 

«M  laid  with  about  lUrw  feet  cowt  of  vnrih.  and  lii  all  apjiciirant'e* 

«  a*iEa>d  futindaiioii  at  manv  other  n»^  mainti  in  the  Cily.     At  lht« 

fUt*  tbr  croand  was  helow  the  oBiciil  grade,  from  two  lect  at  thr 

UglMat,    lo  ciglitcen   feel    at    ihc    lnn%«t  p<itnts,    hut    nt    the  time 

Ikeyipr  wax  laid,  ra  other  nor  more  <lc<iif3b1c  lixalion  was  available. 

■waoldtbc  ultimate  KraditiR  of  (he»c  streets  he  aiilkipaleil,     On 

tansy  day.  witli  the  pipe  Mtiit(h-  laid  in  the  tiinr^h,    Simla  Clara 

Afeime  w»»  like  a  pcacefiil  valley,  txit  altfr  iiotii^v  w.ts  «cr^*ed  that 

Or  •tnccta  tti   the   vicinity  were  in  !«  graded,  it  pTovc<l  to  be  a 

Writable    ''kluagh  nf  dvsptmd."       The    firxt  notice  n-.is  the  tntvn- 

In   to    KTwdc    Santa    Clara    A%*i>iiuc    from    MiwMuri    to   Caroliua 

>.    aiid   tlie   ifilerwding  streets.      Thi«  covered   four  blocks 

ul  twrln  bundrcil  feet  of  the  twenty-four  indi    mniii,  and  it 

•■-    iiecefKary    to  uttcoi-er  and  raise   it   )>cf<irv   the  filling   wa$ 

ttctore  procvetlitiK  nith  n  ilertcnption  cf  the  raisinR  of  this  lance 
yifK,  1  waat  to  lay  ^trets  u)>ou  thv  fad  that  this  pipe  was  the  main 
annyof  tbe  city>  gas  supply,  which  was  cmstantly  under  prevuire. 
m4  thrgsgU  whkh  o><cr  Uirvc  fourths  of  alt  the  Ka»  supplied  by  the 
Saa  Franciaco  CUot  lAg,hi  Company  wat  drju-n.  Tlii.s  wa.^  ]nwiou* 
la  thr  bmldiniE  of  tlie  new  works  Al  North  Beadi.  and  there  was 
■»  nT-  '  f  any  kind  for  il. 

On  :lier  10,  1890,  ii-ork  wa*  commenced  raising  tlie  pipe 

i«  Santa  Clara  Avenue,  betwrcu  Miwion  and  Carolina  StreetH. 
UvaapRCMary  to  raise  tlw  main  withool  cuttiDg  ur  breaking  it. 
mi  it»  ■aecw  dcpratled  in  a  ffreal  nteaMirv  ua  It»  Aexibility  due  to 
ka4  joniU.  Had  the  j^intu  Iwen  of  cement,  as  they  are  nlmast 
—Munaly  made  io  Eastern  cities,  the  rigidity  of  pipes  and  joints 
•■■M,  wilhoui  doubt,  have  caote^  a  iKmk,  or  perhajts  many 
aeriou*  breaks,  but  wltb  about  ooe  hundred  lead  joints,  4^  inefaes 
^tpwoA  half  an  inch  thick,  ii  hcaune  puAulile  tu  nu.ie  the  mala 
■  fractwc. 
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TkF  fint  Kdion  to  be  rabed.  weighed  about  380,000  pocmd*,  and 
iht  Method  f  pteytd  in  rmiiiDg  it  was  as  follows :  Tlie  ptjK  waa  Gret 
eocTriTTT^.  the  tnrDch  rxtnHling  l'«  the  bottom  of  the  main,  and  at 
isMrvaU  ut  VJ  (ret  ot  it»  rutirc  IrnKib,  bouiv  mover's  fraoies  were 
plaoed  Ml  each  lidc,  ooe  above  attotlier,  to  the  derired  bdgbt.     A 
K  br  12-inch  timber  was  placed  across  these  tiers  of  frames,  passing 
OTcrlbr  ptpe  jiut  behind  ewli  joiot.     Ilvnvy  cbatns  urre  piiiued 
anaad  the  prpc,  back  vf  cacb  bed.  and  what  in  known  as  a  two- 
ad  "bolder  K-TTW."  was  hcx»ke«l  tocstcb  chain  nnd  ]>n<»etl  through 
t  hoie  in  the  timber  above.    On  the  apper  surfnce  of  the  limber  was 
■i  iron  wa«bcr,  and  on  this  rested  tbe  Urge  nut  on  the  thread  uf  the 
bwlder  scrrw. 

\Het  taking  up  the  sUck  on  each  cbain,  a  man  was  detailed  with 
ftwiTcacb  to  cacb  Ktew,  and  at  n  fligiuil  from  the  forrmnn  ciich  tniui 
took  «Dc  turn  ot  the  wrench,  and  ihc  pi{K  wan  gmclnally  mined. 
the  naia  wa«  rained  from  the  marHh.  a  gang  of  men  waa 
hi  Uockittg  ander  it,  to  pnr\-ent  its  falling  in  case  uf  the 
fatvaktcg  of  anv  part  nf  tbc  lifting  machinery,  until 
r.  'Wben  K  was  raiwd  to  the  desired  hct([bt.  or  abont  tliree  feel 
tbroSiria]  grade  of  the  Mrect.  the  pipe  was  temporarily  »up- 
9  by  bootc  frames.  Sc\'cn  hundred  and  eighty  of  thene 
B,  each  ^^  bet  high,  were  used  in  raising  and  supporting  the 


The  omt  5tep  was  tljc  permanent  support  of  Ihc  pipe  previous  to 
fining  ol  the  ktrecL  This  wa-s  done  by  coiistructitig  a  .serie*  of 
Inatlo.  6vc  feet  wide  at  the  lop  and  tweK*e  feet  wide  at  The 
Tbe^-  wete  made  uf  8  b>'  S-inch  nprightu  with  a  »il) 
as«t  a  cap  at  tlie  top  n(  tbe  aame  dimctuiotta,  and 
hraoi)  diagonally  by  ptecca  'J  hy  10-hirh  on  each  aide.  After 
tbc  cootplctioti  of  the  trestle?',  all  the  other  supports,  including 
the  hooae  £mnca  uvcd  fur  raining,  wktk  rt;tnuvcd,  and  a)>paRnitly 
■■Ubc  nKaincd  to  be  done  but  to  fill  in  the  street  with  solid 
Uog.  The  p)pc  bad  been  raised  without  accident  of  any  kind, 
d  the  joint*  bad  been  re-caolked  where  Ibcy  had  drawn,  and  the 
fumimaaa  mpiiorta  were  amply  atrong. 

Ttac  filling  ct  the  street  was  commenced  immediately  after  the 
pcpK  -warn  nisrd.  Thi>  wa^i  dune  by  taking  tbe  rock  from  tlie  hilU 
am  amA  maih  ot  the  fill,  and  transporting  it  tn  cars  to  the  dump. 
TWt  «ack  ra  dooe  by  a  contractor  for  the  City. 

A*  ftH  a*  tbe  «tt«rt  wa*  &lln!  to  grade,  a  gang  of  men  kept  tbc 
BPnMy-faariach   pipe   ar»corem1.  and  all  went  well   until  the  fill 
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xactuA  ihe  corner  of  Santa  Clsni  Awnue  nnd  Arkanun  Street. 
vImb.  «i  SMtunbr.  A[rTtl  II,  ISOl,  at  11  u'cluck  r.  M.,  Ilic  iiuitli- 
otjr  mAc  of  Ihr  Ktnrct  began  to  slide  townrd  IIk  motIIi.  cnrT>tii|{  the 
pip*  and  itt  «ujt|ioftft  with  it.  T)ie  main  M>tll«l  Toitr  fret  oiid  Klid  to 
tbc  oorUi  'hm  fcrt,  and  the  wooden  tivMicK  were  canted  over  in  ifac 
di»w.butt  of  the  Alide. 

A  gang  nf  meii  wiu  immediately   put  to  work  sbuvellinK    the 

mck  *<iil  earth  away  fnitn  tUc  ticdln  tn  ictnuvc  the  picsuirc  agaitiAl 

iWai.  aud  1o  dutributr  ihr  niatrriitl   under  ihc  pipe.     The  following 

4bj  a  nttmbrf  «i  icam^  wvrc  rmploycd  to  cnn  the  mnterial  frtxti  tlie 

faer  of  tbr  dump,  and  to  nprvad  it  alnii£  the  line  nf  the  pipe,  under 

■•d  on  esch  %\Ae  of  it.     Tbc  object  in  thus  L-artiu]{  the  rock  wsts  to 

4fciliilnili   c-renly  the  load  on  the  uiarsh,  and  gruhinlly  raise   the 

■fcnic  stmt  to  Ibe  level  of  the  pi[>e.  instead  of  keeping  up  tu  the 

4n«c  gracfe,  ami  pnrteuting  a  Ktcvp  fore  nt  the  dump.     Caning  rock 

•■•eemuiaet)  until  we  had  filled  in  wilid  under  the  pipe  and  tiad 

boill  a  cartway  about  nine  fctt  inde  on  each  side  of  the  pipe,  level 

villi  the  bottom  of  il.     Tlii*  rv()uiicil  the  handling  of  live  thousand 

laa4so<  ^ooe.     A^  the  »totie  watt  luiiiled  nhead  and  loadeil  on  the 

^■ih.  tbe  4reel  cnuttnuefl  tii  settle,  carryiuK  the  pipe  with  it. 

FflW  da>-«  after  thin  6rrt  trouhic,  the  cr<»«ing  of  Arknunn-i  Street 
iMiriiiaii  d  to  Mllle  very  mpiilly.  and  in  fifteen  iiiiiiutec  Ike  street  had 
par  dmni  fiMir  fnrL  The  lar^e  body  nf  rock  lietthng  in  the  mud. 
i«b1  tbe  *arface  of  Itw  ttmnih  »i  u  point  about  one  hundred  feet 
M(th  <tf  the  atrevt.  about  five  fevt  high,  atHl  opened  a  crevice  a  foot 
nle-  Tbia  was  a  natural  canscqueiin  nf  the  displacvnteul  of  mud 
^  Ik  beai->  fill  of  atooc.  but  why  over  half  of  the  fille<l  Mreet 
AanU  Utdc  bodily  toward  tbe  uortli.  at  the  •wine  tinie,  and  wht^^e 
■dwbev  it  would  bring  up?  were  pcrpleninti  queslitm*.  To  oKtrr- 
i«a  tbc  exact  natutr  of  the  unfterlyin}*  strata  of  tlte  mar»>li.  and 
■Jie  at  leaat  oac  of  thcae  pn>blem^  we  caused  sounding)*  to  be 
Milrui  Knca  ninety-MX  feet  long,  extending  from  south  to  noitb.  at 
q^kl-aufk*  to  tbc  pipe,  by  driving  a  bulf-inrh  iron  liar  into  tlie 
pmmA.  Tbe  enut  of  the  mamh  was  fbuml  to  be  Eiurly  firm  to  a 
4(tt  of  fhire  fcvt.  canai«tinR  of  a  wix  nf  marl. 

Al  tbe  northerly  iu<lc  of  the  Mreet.  iifier  )ia.viiag  through  ibc 
<T«A.  tbc  b«r  sank  imo  nineteen  feet  of  Mft  mud.  and  then  reached 
bn)  boUaat.  At  tbe  middle  of  the  <(treet  the  bar  n-enl  dawn 
Iknaicb  wvcD  fret  of  Ibr  tAmc  mud,  while  on  the  twuth  nide  there 
•ov  but  tWQ  fact  and  «ix  iix-lte*  of  ihe  mud  umlcr  tbe  rru»t  of  tbe 
■Mih-     TV  atrntam  underlying  thU  mud  was  an  extremely  hard 
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These  ■Nmittocs  explained  to  my  satisTactloD  the  caom  of  the 
Indy  of  rack  tlkditiK  tovrards  the  north.  Ttic  surbcc  of  tlic  tnirsh 
••»iMari]r  level,  but  the  thick  body  of  twift  alluvml  mud  vnn  nmt- 
■(  tm  M  mblirtraiMran  ^ilc  hill  of  turd  clay,  iiitipinj;  toward  tlic 
•Nrtb  with  m  inmrl  d  iDiinceii  dcsret-K,  ami  a^  tliervick  fdl  Mitilc  iiilo 
tbc  nnd  it  Btid.  mud  and  a11.  don'ii  the  slope  of  the  hard  bottom. 

The  iotmdings  aLw  cxplaitied  the  Middeu  nud  ••pasniodic  fiettliug 
tf  tbr  fin.  TIk  three  feet  of  tinn  cnixt  uver  tlic  mnr&h  offered  a 
In  the  ktnd  of  rock  pikd  upon  tt,  until  the  load  wds 
to  o^vrcDRK  the  mistAim-  when  the  cnut  broke,  letting 
tbr  cntiiv  611  tionte  froat  four  to  five  feet  al  »  time. 

AfUr  tbc  Kccond  wttlinK  of  the  pipe  it  was  tieceMsry  to  resott 
to  the  Ihmum  frames  for  ruising  it,  u«  tlie  wooden  treaties  hnd 
into  Ibe  otanli  atid  wrrre  almost  usclcfM.  After  ratK.Jne  the 
with  acrewx  to  the  proper  hciKhl,  juck  wrcws  were  used  for 
it  btentlijr  tciwartl^  Ilu-  simtli.  ttack  into  iu  iirojier  line.  Hy 
w«l)[lnK  under  Die  pii)e.  using  in  nil  alioui  teti  carl  land* 
«f  wooden  wcdgCK.  wc  arraDRcd  tn  keep  the  pipe  in  its  plan,  untit 
Maj  Ifit.  when  anoUier  settlement  occurred,  upeninf;  lonjf  fiHstiie«  in 
tke  fcO,  ukI  raising  the  Mrfacr  t>(  the  marsh  to  the  north  alxjut  uiue 
fbMt  and  at  ibe  same  time  opeuinj;  several  lotig  crackn  nearly  tn-o 
iMt  wide.  Ttii*  w«fl  the  miMt  tiying  [leritKl  of  the  whole  luulcrtak- 
■^  and  aa  a  aafejniard  I  laid  a  line  of  twenty-inch  pijte  uti  the  &ur- 
last  of  the  toanh.  south  of  Santa  Clara  Avenue,  and  cut  the 
iy-ltfttrttach  pipe  ttct1l^'eetl  Mi«isouri  and  Arkansas  Strv«lH,  and 
CsraUna  Stnrei.  and  put  in  T's  twenty-four  hv  twenty. 
This  WW  dtmc  ^o  that  in  the  crent  of  tbc  destruction  of  the 
inch  tnain,  wc  cntild,  by  tiutking  short  ctinneiiioni>  with 
Ineb  tnoin.  provide  a  woy  to  deliver  ga»  to  the  City  tern- 
poonly.  Ftivtnoalcly.  howercr.  this  new  line  wa.<t  never  tuvd,  but 
ito  |i.j<_im  was  a  touire  «f  relief. 

Tbelast  acrioiu  sellleraent  occurred  on  May  15,  IMttI,  when  IS  by 
KinHi  timben>.  thirty  fret  Iook,  were  phuxd  nnder  each  length  of 
|ipC  back  of  the  joint*,  and  tlie  end  of  the  tlml>eT  tnwanl.<i  the  north 
waahluchcd  ap  ahont  two  fe«l  higher  ihan  tl»e  noulh  end.  With 
ibia  pcwcsBtiaa  we  were  enabled  to  keep  the  pipe  wedged  Dp  in 
atthDmh  it  was  a  constant  wxiree  of  worry  and  annoyanoe, 
the  rock  fiU  bad  foand  a  bottom  on  the  hard  clay  and  the 
hruugbt  to  grade.  At  the  ciaw>ing  Hi'  AikamoK  Stieri. 
tbc  w<ir*t  ion  of  the  maiah,  ibc  main  wiu  raised  at  the 
aUtecn  feel,    and  the  Run  of  all  llic  tcttkment  at  that 
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poiDt.  was  Tourtcen  feet,  that  is,  the  entire  fill  settled  into  the  iiiaral 
a  distance  nf  fourteen  feet,  so  that  it  was  necessary  to  raise  the  pipe  I 
in  all.  thirty  f««t,  to  maintain  it  at  the  -jxtcen-fbot  level. 

The  contractor  contiuHcd  fiUiiig  in,  uutil  July  31,  IS91,  and  ihe 
average  amount  of  material  dumped  ench  day,  from  May  Ist  to  Jnly 
Slst,  was  twenty-three  train  loacbor  nine  cars  each,  or  about  two' 
hundred  and  seven  cubic  yards  per  day-  As  tlie  contractor  com- 
pleted filling  the  street  to  grade,  the  pipe  was  kept  uncovered,  and 
a  12"X  13"  timber  was  placed  across  each  length  of  pipe,  resting 
OD  blocking  and  wedges,  chains  were  passed  around  tlie  pipe  an<I^ 
holder  KrrewK  were  used  for  sustaining  it.  For  months  it  was  uec- 
easary  to  keep  careful  watch  of  the  pipe,  and  men  patrolled  its  entire 
length  day  and  night,  driving  wedges  and  taking  up  the  slack  on 
the  chains,  wliertn-er  ne«dc*.I.  In  fncl,  during  all  this  time  Santa 
Clara  Avenue  became  one  of  the  Company's  teleplione  stations,  and 
for  a  while  was  the  one  uiosl  frequently  used. 

Finally,  in  Noveinhcr.  isni,  the  street  had  stopped  settling,  tlic 
timtiers  and  screvi-s  were  removed,  and  after  carefully  tamping  the 
earth  under  tlie  pipe,  the  trench  was  QUed.  Eaily  in  October,  1891, 
notice  was  received  of  the  intention  lo  grade  Santa  Clara  Avenue 
west  from  Carolina  Street,  and  as  the  twenty -four-inch  main 
extended  vest  as  far  as  De  Haro  Street.  (304  feet)  it  was  nece«sar>' 
to  raise  it  out  of  the  marsh.  At  Dc  Uaro  Street  the  pipe  tunia  at 
a  right-angle,  and  extends  to  Centre  Street,  (filO  feet),  and  it  was.' 
neces8ar>-  to  raise  the  entire  t^H  feet  an  average  of  about  eight  feet 
in  height. 

A  pile  structure  was  built  to  raise  and  sustain  the  pipe.  Sixteen- 
incli  pile.s.  fifty  feci  long,  were  driven  through  the  niar^h  into  the 
bard  clay  bottom.  The^c  piles  were  spaced  twelve  feet  apart,  and 
were  five  feet  from  the  pipe  on  each  side.  Ten  feet  outside  of  each  - 
standard  pile  a  brace  pile  was  driwii  and  sawed  off  two  feel  from 
the  ground.  On  each  side  of  the  standard  piles,  extending  down  to 
the  brace  piles,  were  diagonal  braces  4"  y  12".  Caps  V2"  y.  12"  were ' 
placed  over  the  main,  resting  ou  the  top  of  the  standard  piles,  and 
a  screw  passed  through  a  liolc  in  the  middle  of  each  cap.  The  pipe 
was  raised  as  l»efore  descrilied. 

When  the  pipe  reached  the  proper  grade,  waling  pieces4"K  12"' 
were  bolted  on   the  inside    face   of  the  standard  piles,   and  across  j 
theK  were  pteced  two  pinnies  4"x  12",  on  edge,  resting  ou  tbe^ 
walitig  pieces  and  boiled  through  the  piles.      The  pipe  rested  on 
these  1"  >:.  12"  cross  pieces,  and  was  prcvtntcd  from  rolhng  by 
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at   4"  •    4".      Tbe   entire  woodeu  ittnidure  was  securdy 
bBited  bjftvtbrr. 

The  stjuulanl  pilcft  vmv  fur  mising  and  i>cnaaticiiUy  HupponitiK 
dw  ptfic.  «id  the  liraoc  (nUrH  ami  t)ic  diiigonnl  braces  wcnr  to  wtth- 
i  any  aide  llirutit  cauMeil  by  ttlidiiiK  «f  tlie  marah. 
One  of  tbc  diffirull  rcatutrs  of  this  piece  «f  work  wwt  the 
of  the  rigbt-angle  in  the  main,  at  the  comer  of  Santa 
AvcBoe  BOd  I>e  Ham  Stnwt.  This  was  Hccoiuplidicd  tiy 
dnrittjc  ten  piln  armind  the  T  at  the  comer,  and  by  a  aystcni  of 
tl  braces.  Tq  prevent  the  pipe  Troni  drawing  apart,  iron 
were  bolted  around  it  at  ihe  corner,  and  the**  huntU  were 
caMiectcd  on  carh  ndr  by  rotl^  with  tnni-bockles. 

After  the  pipe  vnu  raited  and  snpported.  the  13"  x  12"  caps  were 
KKOvcd  aad  the  tops  of  tbe  standard  piles  were  sawed  off  helow 
the  grade  of  the  atreel.  M  the  street  wu  &IIcd.  the  pile  structure 
dw  atrain  of  Ibc  atnet  settlhig,  but  then:  was  little  or  no 
.  thnuit.  M  Uw  day  nnder  the  nini«h  wok  nearly  level  at  thix 
pBiBt,  and  the  fill  did  not  slide. 

Thi»  i>ieoe  of  wurk  was  not  subject  to  any  of  the  unfavorable 
caai£t»ot»  that  so  seriotuly  affected  the  lirst  part  of  the  work.  In 
bet.  the  metbod  employed  to  ralM  the  first  '•cction  would  hare 
atKCuwfal  in  raining  the  »ecoiK)  ttcctioii ;  but  it  is  doubtful  if 
■oodea  itruiciiire  would  have  withstood  sucxviififully  the  v-arious 
.  ntcrted  to  overthrow  it,  at  tbe  cmssinK  of  Ssntn  Clara  Arc- 
sod  Arksnaas  Stnet. 


mvBNTioN  OP  OAcrr  stbbi^ 


The  following  very  intertsting  account  of  tbe  originat  cant  Meet 
[,  i*  taken  from  Smi/e't  /mdnttna/  liiografiky  : 

■    Hcn>  '  tntiHnan  wa.*  Ixirn  in  I.icoliisbtTr,  in  tlit:  ye»r  I7l>4. 

Uu  putt  r  of  Oertnin  extraction,    and   hiid   .settled   in   this 

ooly  a  lew  yeiir>  ]>ie«.-tOu»  to  bin  birth.      Tbe  boy   being  of 
I  torn,  was  bred  to  a  meclutmcnl  calling  ;  and  becoming 
lor  bja  expertneta  in  trpairing  ckwki^,  he  eventlially  -et 
vA  a  clock  maker  and  mender,  in  the  town  of  f)on- 
He  also  aodin'toak  varioiu  utlier  kiixh*  of  nietal  work,  such 
M  Hm  oaaking  and  lejioirinK  of  l<H-k:t.    MiiokejnckK,    rottiitinK-jcickii, 
'■rtidaireiiuirinK  mechanical  nkill.     He  wa»  reniatkitbly 
uhaentant,  ibottghtful.  and  practical :  so  much  so  tliat  W 
to  be  ngarded  a»  tbe   '  wiiie   man  '  of  hU  nci^^bbof  huud,   and 


was  not  oiily  consulted  as  In  l!it-  repairs  of  inacliincrj-.  but  also  of 
the  human  frame.  He  practiced  surgcrj'  with  dexterity,  though 
after  an  empirical  fashion,  and  was  held  in  especial  esteem  a»  an 
oceuli^t.  His  success  was  stich  that  his  advice  was  sought  iu  nmn^ 
surgical  di»ease!>,  and  he  was  always  ready  to  give  it,  but  d<A;lin&l 
leceiviiig  any  payment  in  retiini. 

In  thf  f xertiwt;  i>f  his  tnechnnical  calling,  he  introduced  scvtnl 
improvwl  touls.  but  whs  iuul-Ii  hindeTe<l  by  the  inferior  quality  of 
the  metal  $upplie«^l  tu  him.  which  wan  common  German  steel.  He 
also  experienced  consideniWe  difficulty  in  finding  a  material  suitable 
for  the  sprinns  ami  pendulums  of  liis  clocks.  These  circumstnnces 
induced  him  to  turn  bis  attention  to  the  making  of  a  Iwtter  kind  of 
steel  than  was  then  j>Tncnrable.  for  the  purposes  of  his  trade.  His 
first  experiments  werv  coniliicled  at  Doncasler.  hut  as  hiel  wa»  diffi- 
cult to  \m:  had  at  that  place,  lie  deteraiiucd  for  greater  conveuieuce, 
lo  remove  to  the  iieigliltorhood  of  Slieffiehl.  which  lie  did  in  1740, 
IK-  first  ."fttleil  at  lliimlsworlli.  a  few  miles  to  the  w>uth  of  thai  town. 
and  lUere  pursued  his  invest igatious  in  >ecTet.  Unfoitunatcly  no 
recordfi  have  bccii  prcscrx-ed  of  the  methods  which  he  adopted  t« 
overcoming  the  diffieullics  he  had  necessarily  lo  encounter.  That 
tliey  must  have  been  jjTKit.  '^  certain,  for  the  process  or  manufactur- 
ing cast-steel  of  a  first-rate  tjuatity.  even  at  this  day,  is  of  a  most 
elaborate  and  delicate  character,  requiring  tn  Iw  carclnlly  watched 
in  its  various  stages.  He  had  not  only  to  discover  the  fuel  and 
flux  .suitable  for  hia  purpcse,  hut  to  build  sueh  a  furnace  and  make 
such  a  crucible  a.s  should  sustain  a  heat  more  intense  than  any  then 
known  iu  metallurgy,  Ingol-inouhi^  had  not  yd  Ijteti  cast,  »or 
were  there  hooi«  and  wedge-s  made  that  would  hold  them  together, 
nor,  in  short,  were  any  of  those  materials  at  his  disposal,  which 
arc  now  no  familiar  at  every  melting  furnace. 

Huntsman's  experiments  extended  over  many  years  before  the 
desired  result  was  achieved.  I>ong  after  bis  death  the  inetnorinl's 
of  the  nuinerous  failures  through  which  he  toilsomely  worked  hi!i 
way  to  success,  were  brought  to  light  in  the  sha^ie  of  many  hundred- 
weighis  of  steel  found  buried  iu  the  earth  in  different  places  about 
his  niaimfactory.  From  the  number  of  these  wrecks  of  early 
exiJerimeiit.-s,  it  is  cleiir  that  he  worked  continuously  uj>on  his  grand 
idea  of  purifying  the  raw  sleel  then  in  use,  by  nielling  it  with  fluxes 
at  au  intense  heal  in  closed  earthen  crucibles.  The  buried  mn.%.se!! 
were  found  in  various  stages  of  failure,  arising  from  imperfect  melt- 
ing, breaking  of  cnicihlcx.  and  had  fluxc:i,  and  had  hern  hid  away 
as  so  much  spoiled  steel,  of  which  nothing  could  be  made.  .\t  la^t 
his  perseverance  was  rewarded,  and  his  iuveiition  perfected ;  and 
though  a  hundred  years  have  passed  since  Hunlsmnn's  disco\-er\', 
the  de.scription  of  fuel  (coke)  which  he  first  applied  fur  tli«  purpose 
of  melting  the  steel,  and  the  crucibles  and  furnaces  which  he  luwd, 
are  for  the  most  [mrt,  .similar  to  thase  in  use  at  the  present  day. 
Allhotigh  the  making  of  cast-steel  is  conducted  with  greater  econ- 
omy and  dexterity,  owing  to  increased  experience,  it  is  f]«estion- 
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wlKttlcr  '       l<ii^  -dncvbeen  able  to  surpass  tlie  qiutlity 

of  UnSMMD  .>rc. 

Tb«  ppocvM>  ul'  itiitlcmg  cnKt  stcfl,  iw  invented  by  I(ciij.iiiiiit 
HautwBMi.  nuY  be  thus  sumnianly  d*»cribv<l.  The  mcIhnK  is 
anadorlcd  iii  flnv  pots  ur  crunblc!.  mantilactuml  [or  tlie  pmtnse. 
carul'l'  '•(  b<>l<liu|t  obfujl  54  [KlUiiiU  each,  Ten  or  twelve  of  such 
K"  -  -irc  pbuxd  in  %  melting  fumnoc  Mmilar  to  Ilixt  uwcl  t>y 

npmnief>;  and  when  the  fumai-e  atul  pots  arc  at  a  white  heat, 
ibcy  are  raLocd  b)*  a  coke  fire,  tticy  nrc  char^ctl  with  bar 
'  raSmd  to  a  ccftitin  drgrer  of  hnnInc*M  nml  t>rn1ccri  iiitn  {ticcm 
'of  abnat  a  pciuocl  civch.  When  the  |hiLs  are  all  thus  chiirKc<l  with 
■ad.  iMlftMC  plnced  o%vr  tltem.  the  funi.ice  is  filled  with  cuke,  and 
Ike  cover  pM  down.  Under  the  tiileii<k-  hent  to  which  the  metal  bi 
«K|KMBd.  it  uodcfxoea  an  apparent  cbullitivii,  W'hco  Die  fnmace 
icj^iiiri>  fvedinic,  th«  workmen  take  Uie  uppurtunity  uf  liAiui;  th« 
U  of  c;K'h  cniWblc  and  jud^ng  haw  far  the  pruce««  has  advanced. 
Aftrr  aboat  three  honrs'  rxposurr  to  the  heal,  the  mcta!  is  ready  for 
*'fauniilg."  The  contptrttun  uf  lite  iiKUiiix  process  ift  known  by 
Ak  mti^ll ■!  I  uf  all  cbullitiuti.  and  hy  the  vkar  surtace  of  ibv 
aHllKdfBrUl.  which  in  uf  a  da/zliiig  hrilliniicy  like  the  %w\  when 
Ipifccd  Bl  with  the  naked  cje  on  a  clear  day.  The  pots  are  then 
Mhid  «ttt  tA  tbeir  ptncv  anil  the  liquid  steel  »  pouted  iiitu  m^tAs  of 
tW  ahape  And  M^te  rct|uircil.  The  potit  are  replacfd,  filled  aiiAin, 
tbc  pniRM  is  repented  :  the  rcd-hdt  pots  Ihnx  seT\-tD){  for  tJiree 
ive  chanrn,  aflt'f  which  they  arc  rejected  a*  unelv**. 

Wben  IIunt^ma■l  had  [vrlei-ted  his  tnvxntioii  tl  would  naturally 
«BCsr  to  bim  that  the  new  metal  tnisht  be  employed  for  other  pur 
yra  hriidf  *  rW-k-^pring^  an<l  ))triitlulutiis.  The  husinexa  of  clock- 
aifefaS  was  then  of  a  veri,'  limited  chiiraclcr.  and  it  could  ftcarecly 
bovr  been  worth  hn  white  to  pureue  m>  extefi^ive  ami  cfjstly  a  series 
W  experiment.*  nxnvly  to  mipply  the  reipiirc-nieuLi  of  that  trade, 
tt  ta  more  protMble  that  at  an  enily  sta^e  of  bi^  inveatiSBlioii.i  lie 
•biwwdty  mvMW  (be  exlcn^ve  uses  to  which  oast-titecl  mlicht  be 
applied  in  the  manufacture  of  tools  and  cutler>-  of  a  superior  kind  ; 
ad  we  aririr '-■' -'-  '■■*,  him  ently  endeavoring  to  (tentuade  the 
■aBK&ctnrr:  1  to  employ  it  in  the  manufacture  of  knivoi 

aad  mo>v  Hul  tin.*  aitlcrs  obstinately  refused  to  work  a  material 
•Dsacfa  harik-r  than  that  which  thiry  hud  tx-en  actnulomed  to  use  : 
mA  tat  a  liaK  be  gave  up  all  bopc»  «f  creatinK  a  demand  in  that 
^■nv.  FoOcd  in  hisnideavon  to  mII  hia  steel  at  home.  Hunts> 
laa  tamed  bi«  attention  to  foreign  market*,  nnd  he  iwon  fonnd  thai 
kr  coidd  readily  sell  abroad  all  that  he  cuuld  make,  llie  merit  of 
—piny Ian  oasl'*lc«l  for  fp-neral  purpcwes  bekmK^t  (o  tlie  Hnncli. 
alny*  ao  qaicfc  to  ajiprvciate  the  advanta|;:es  of  any  new  discover)', 
tmA  %at  a  ttow  the  whole  of  the  caxt-stwl  that  UuntKiinn  could 
noOMArtnte  wa^  ex[>OTted  to  France. 

Wbto  be  hMl  faiil>  e^ubltahed  his  bttsbiess  with  that,  country, 
Ihc  Sbefttld  ratlen  Iwounc  alarmed  nt  the  rcpuutton  whtrh  cttA- 
iMal  was  ac<iii)rinc  abroad  :  and  when  they  heard  c/  the  prcrcrvacv 
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dlsjdayed  by  HiiKlisU  as  vreW  as  Frencli  consiimtTs  for  the  cutlery- 
mantifeeturcd  of  that  nwtal.  tht-y  readily  apprehended  llic  serious 
coDscqueuccs  that  must  ntjcessaril y  result  to  their  own  trade  if  cast-  j 
steel  came  into  general  use.  They  then  appointed  a  deputation  to  ' 
wait  upon  Sir  George  Savillc.  one  of  the  iiieiiiberft  for  tlie  county  of 
York,  and  requested  Iiim  to  use  his  iiifliiciicr  with  tlie  government 
to  ohtniu  nil  order  to  prohibit  the  exportation  of  «ist-Kte«I.  But  on 
tenmiii]^  from  the  depulntioii  that  the  Sheffield  manufiielurvrx  them- 
selves would  not  make  use  of  the  new  Meel.  he  pttsilively  declined 
to  comply  with  their  request.  It  wixs  inilcvd  fortunate  for  the  inter- 
CKls  nf  the  town  thai  the  ubjccl  of  the  deputation  was  defeated.,  for 
at  that  lime  Mr.  Huntsman  had  very  prcfssing  and  favorable  ofifers 
from  some  spirited  manufacturers  in  Birmingham  to  remove  his 
fumnces  to  that  place ;  and  it  is  extremely  prnhable  that  had  the 
bii!iiiies»  of  casl-stecl  making  become  established  there,  one  of  the 
most  JTiiportant  and  lucrative  branches  of  its  trade  vfould  have  been 
lost  to  the  town  of  Sheffield. 

The  ShefTiold  makers  were  therefore  under  the  nec«?<mty  of  using  ' 
the  caM-sleel  if  they  would  retain  their  trade  in  cutlery  auuin^t 
Prance  ;  and  Huntsmnn's  home  trade  rapidly  increased.  And  then 
began  the  effurla  of  the  Sheffield  men  to  nrcsl  his  secret  from  him. 
For  Huntsman  had  iiol  taken  out  any  patent  for  his  invention,  his 
only  protection  being  in  presen'ing  his  process  as  much  a  nijsterj' 
as  poMiiblc.  All  the  workmen  employed  by  him  were  pictlged  to 
inviolable  secrecy ;  straiiRers  were  carefully  excluded  from  the 
work&;  and  the  whole  of  the  steel  made  was  melted  dutin^  the 
night.  There  were  mnny  specnlalions  abroad  as  to  Himtsuian's 
prfxt^s.  [t  was  j;euerally  believed  llint  hii*  secret  wnsisteil  in  the 
flux  which  he  employed  to  make  the  metal  iiiell  more  readily  :  and 
it  leaked  out  amongst  the  workmen  that  he  used  broken  bottles  for 
the  purpose.  Some  of  the  manitfacturcrs.  who  by  prying  and  brib- 
ioR  K<*t  !i"  iiikliii}!  of  the  proc(-ss,  followed  Huntsman  implicitly  in' 
this  respect,  and  they  would  not  allow  tlieir  own  workmen  to  flux 
llie  pots  lest  they  also  should  obtain  possession  of  the  secret.  But  it 
turned  out  eventually  that  no  .such  flux  was  neces-sary,  and  the 
practice  has  long  since  been  discontinued.  A  Frenchman  named 
Jars,  frequently  quoted  by  I^  Play  in  his  nccount  of  the  manu- 
facture of  steel  at  York.shire.  |>aid  a  \'j.*it  to  Sheffield  towards  the 
end  of  last  century,  and  described  the  process  so  far  as  he  was  per- 
mitted to  examine  it.  According  to  his  statement  all  kinds  of 
fragments  of  broken  steel  were  wscd  ;  but  this  was  corrected  by  Ue 
Play,  who  states  that  only  the  best  bar  steel,  manufactured  of 
Diuineuiora  iron,  was  employed.  Jars  adds  that  'the  steel  Ls  put 
into  a  cniciblc  with  a  flux,  the  comp<isition  of  which  is  kept  secret,' 
and  he  states  that  the  time  then  occupied  in  the  conversion  was  6ve 
hour». 

It  is  said  that  t1ie  person  who  first  succeeded  in  copying  Hants- 
man's  process  was  an  ironfoundt-r  named  Walker,  who  carried  on 
his  business  »t  Green^ide  near  Sheffield,  and  it  %vas  certainly  tliere 
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It  the  maknig  ot  ca:ft-«u-<:l  »~]in  next  t>f^n,  Walk(?r  ad()ptcd  tlic 
raar  of  diiKolins  binuell'  lut  a  tiiiiiip.  mid  rciKiiinK  KTcit  (li!ttrea 
ami  •hjed  (lomiy,  he-  iipfMrarccl  iiliivenii):  oi  the  d<tor  of  VlutiU- 
■MB**  (ouiwlry  Int*  one  nigln  when  llic  wrwkmcti  were  about  to 
btffim  tbdr  labors  Mt  Meet  ca-HtiDH.  atid  oskett  for  admission  to  wanu 
hiBlMlf  by  llic  fiimncv  fire.  Ttic  workmen's  licnrts  were  moved  and 
ibcy  prmiiiin]  hin  to  enter.  We  luve  the  above  factt  from  the 
daoendintft  of  the  Hiinlsmnn  fnmily.  bitt  we  mAA  the  Iradttioiinl 
■dacy  prr«m'«d  in  the  nvii;htioTlu>o>J,  a»  Ki\'en  in  a  wrtlkiiun-n  lxx>k 
«B  DKtAltnrm' — 

'<*nccoUl  winter's  night,  white  the  snow  wba  falling  in  faenvy 
the  nunnCMrtory  threw  itt  red  g,luv  of  light  avci  Uie 
u  pctwin  of  the  mo^  nbJL'ct  appeuunce  presented 
df  «t  the  eotnincc,  nrayinK  for  permission  to  shore  the  wamilh 
»bcltc!r  which  it  anbrdeil.  The  hunune  workmen  found  the 
appeal  irmntitilc.  and  the  apparent  bcg^iir  was  peniiitted  to  take 
■p  his  qooncTi  in  a  warm  corner  of  the  buildinK-  A  careful  9crut- 
iir  waoU  have  dt^covetwl  little  real  sleep  in  the  apparent  dmwsi- 
■oa  which  JCCfDcd  todvcrtakr  thcMraiigvr.  fur  he  eagerly  wiiiclied 
every  aOTCitxnt  of  the  workmen  while  tbe>'  went  through  the 
of  the  newly  difooj^xTed  procew.  He  observwl  first  of 
tlutf  ban  of  bh.Mcrcd  steel  were  brukeii  into  small  pieces,  two  or 
tocher  in  length  nni]  placed  in  imfiWes  of  fire  clny.  When 
ly  full  a  little  green  ffloss  broken  into  small  fragments  was 
^Mcad  over  the  top  and  the  whole  oo^tnTd  over  with  a  closely -fitting 
€U9wt.  The  cnsciMes  were  then  placed  in  n  fiinniee  previously  pre- 
pamd  fof  tbem.  and  after  a  lapx  of  from  three  to  four  hours,  during 
wkick  the  cmciUei  were  examined  from  time  to  time  to  see  thai  the 
■Ktal  wa»  tbonntghly  raelled  and  incorporate*),  the  wiikmen  [iro- 
OMdcd  to  lift  the  crucible  fnim  its  place  on  the  funiatx-.  Iiy  means  of 
toa^k,  and  ttft  molten  contents  Ma/uig  sparkling;  nnd  spurting  were 
pooRd  ialo ■  muuld  of  ni»I-iruti  i>reviously  prt:pared  ;  here  it  wia 
■Ai^  to  cool,  while  the  crucibles  were  aguiii  filled  and  tlie  process 
nyoaled.  When  rool.  the  mold  was  unscrewed  and  b  bar  of  cast- 
Aeel  pnaenlcd  itoclf,  which  otily  required  the  aid  of  tltc  hammer- 
an  to  form  a  fint»be<I  Itea  of  cast-^tcet.  How  the  unauthorir^ 
4peccatoT  al  tbex  opentioos  cfiectcd  his  escape  without  detection 
*?l4T*V*T  doe*  not  My  :  bat  it  tells  u!i  tluit  before  many  months  had 
paaapd.  tbr  Htmtitnan  manufactory  wo*  not  the  only  one  where 
tutiaUKti  w«a  prodtKrd.' 

UmKver  the  fiKts  may  be.  tile  discovery-  of  the  cider  Hantunan 
pnmd  of  the  KTvateft  advaatofc  to  Sheffield  ;  for  there  is  aconely  ■ 
oviBacd  country  where  Shefidd  steel  is  not  largely  used,  either  iu 
tl»  oMMt  bif^ly  fintsbed  forms  of  cutlery,  or  as  the  raw  material  for 
mamt  hone  manubctnre.  In  the  mean  time  the  demand  for  Ilunts- 
mmm't  <lc«t  (tnulily  ipcreaaed.  ottd  in  1770.  for  the  purpoeie  oT 
Ma(  ncaler  scope  for  his  operations,  be  removed  to  o  large 
'  Miiiifiii  tiMji  which  be  erecteu  at  AllercHfTe,  a  little  to  the  north 
TtlMflVilil.    more    coaTcniently   iiituatcd   fur   buuncM   purpotc*. 
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There  he  continued  to  dotfrish  for  six  ycitm  more,  making  steel  and 
practicing  lj«iievolaice ;  for,  like  \.b<  Darbys  and  Reyiioldscs  ol  Coal- 
brookdiitt;.  he  wns  a  worthy  and  highly  resi>ected  uiember  of  the 
Society  of  Friciuls.  lie  was  wvW  vcr-scd  in  tin-  st-ieiict  of  his  day, 
and  skilled  in  cliL-iiiistry.  which  doubtk-^s  jirovwl  of  great  advantage 
to  him  in  pursuing  his  txpcrimtnt!;  in  nictalhirg)'. 

That  he  was  possessed  of  great  pcrscvcraiicc  will  be  obvious  from 
tlie  difficulties  he  encountered  and  overcame  in  perfecting  his  valu* 
able  invention.  He  was,  however,  like  many  persons  of  strong 
original  character,  eccentric  in  liis  habits  and  rrscrvTd  in  his  man- 
ner. The  Royal  Society  wished  to  enroll  him  as  a  member  in 
ftcknowledgiiiuiil  of  tlie  high  merit  of  his  discovery  of  casl-steel, 
AS  well  as  Itecause  of  his  skill  in  pmcticiti  i-heniistr>- :  but  us  t\m 
would  liiivc  drawn  him  in  some  measure  from  his  swiusion.  and  was 
also,  us  he  imagined,  opposed  to  the  principles  of  the  society  to 
which  he  belonged,  he  declined  the  honor.  Mr.  Huntsman  died 
in  1776,  in  his  seventy-second  year,  and  was  buried  in  the  church- 
yard at  Atterclifle.  where  a  gravestone  xvilh  an  insenptton  marks 
his  resting  place. 

His  sou  continued  to  carr>'  on  the  busiiie^^,  and  largely  extended 
jt.i  operations.  The  >Itmt!tni;in  mark  I*ecAnie  known  throughout  | 
the  civilized  world.  Ia*  I'lay.  the  French  I'roftssor  of  Mt^lidlutgy, 
in  his  Meinain-  of  1840.  still  speaks  of  the  cast-sleel  liearing  the 
mark  of  "  Htmtsmau  and  Miirshall "  a^  the  be^t  that  is  made, 
and  he  adds,  '  the  buyer  of  this  article  who  pays  a  higher  price  for 
it  than  for  other  sorts,  is  not  acting  merely  in  the  blind  spirit  of 
routine,  but  pays  a  logical  and  well  desen-ed  homage  to  all  the 
material  and  moral  qualities  of  which  the  true  Huntsman  mark  has 
been  the  guaniulee  for  »  ctntitry.'  " 


FORCED    SRAUaHT    FOB   FURNAOBS. 


We  mention  in  anotlicr  place  some  conclutaons  of  Mr.  Stut. 
this  City,  respecting  forced  draught,  pointing  to  different  conditions 
of  combu.Htion  when  the  firrnnces  are  working  under  compression,  J 
and  if  it  now  turns  out  that  the  "intenaty"  of  6res  is  not  the  eco- 
nomic feature  at  all.  it  will  serve  to  show  how  little  after  all  we  know 
of  combustion.  The  following  fncts.  reprinted  frtim  TAr  /inj^inerr, 
London,  shows  some  remarkable  results  from  "compressed"  dranght, 
which  wc  think  is  a  Iwttcr  name  for  the  system. 

"We  believe  that  the  following  statements  will  he  found  tol 
possess  interest  for  many  of  our  readers.     They  refer  to  ships  fitted 
with  the  Howdcn  system. 

Two  years  ago  Mes.srs.  Denny  &  Co.  built  two  steamers  for  the 
Drilish  India  Steam  Navigation  Conii>imy,  the  J  ada/a  and  h'/rauv. 
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Tbe^c  stcsmcTS  Wire  ftlike  in  e^vrj'  particular  in  liull  ami  uiachitioy 
with  Ibe  excicptiua  iif  Ihe  boilirt>.  liic  I'ada/a  liavin^  two  <l<nil)lc- 
€b4k1  lulnni]  draasfal  t>otlrrs  with  rifihl  riininr^x  :i  feet  7  inclini 
mtanni  dtameter,  while  the  I'lrau-a  U»ii  two  hi ii};le -ended  boiltrfH 
vith  Howden'*  (unxd  dratight.  liAvtdK  four  funiacr'^  3  feci  ll  inctirA 
tatcmal  diamctcf.  Tlicw  twn  Atctttncr*  have- bccit  woikinR  in  lliv 
SkMem  Sea»  for  ihc  lanl  two  j-rars.,  and  have  l>ixn  carrfiilly  tried  liy 
Ihe  oocnpaoy  in  order  to  nMrrtatu  tlic  difference  iit  consumptiuii  and 
otlkenrW.  Tfcey  haw  ukrn  cvvr)'  prvcaution  to  Btrive  nl  u  comxl 
cvspanaon  by  chatiKiiii;  the  niKintxTx  from  ttic  oiic  »hip  to  the 
lAer.  elf-,  Ut  eliiniitnle  any  cliiincf  uf  crrot  from  better  mnit.t};cincut 
i«  ■  ■  ;ln.T.      TIk-  Trport  ilivv  now  M:n<l,  which  wc 

^  I>rnny  t\:  C<>  .  is  that  iN^sidc^  thr  other  advsin- 

tac**  '   dtauxht   the   l'tniw>i   ]<erf<iriiui  ihi- niimc  vMiik   a.«  the 

liaA.  !  i  [vr  cent.  Ic«9  liicl.     Tlic  coal  uK-d  i»  tu  a  lar^c  extent 

Bemtml  <xmI.  Tlito  ct>R>[iariMon.  it  will  Itc  mdicMl.  ii  giving  the 
■visral  dniuxlit  r\'CT>*  ndviiiiiaKe  in  lar^c  boiler  power,  u  the 
fmdrttm  haa  eighl  3  tnt  7  inch  funmccs  againjit  the  I'lrah-a's  four 
S  Cext  6  inchcl^  In  Mldtlion  to  the  Mving  in  fuel,  tlie  t'Jnitt-a  hiL» 
•!■»  •bown  Ibe  cnainlcitMKV  of  a  con«(1crnliI>-  higher  a\*crHKe  speed. 
PralMbly  iu  uo  ease  has  thcrr  he^-n  ^,  much  care  taken  to  arrive  at  a 
inr  cootpiTOoa  »  in  thcx  trials,  .so  they  iiiay  Ik;  avxTpteil  a»  in 
Cfvrr  wsjr  ramct.  and  in  no  way  prejudiced  by  penmnnl  intrre».ts. 

The  Steamthip  .tlene  and  Sbteanp^hip  Adttomlark  ore  two  stCJitn- 
cn  hricMtsiaic  lo  Menra.  Lcacfa.  Hnrnmd  nud  Forwood.  and  fillKd 
•***»  ••■■f^V  expansion  engtB**  and  boilers  for  100  pounds  pressure; 
Xt-  fJ*fJt  with  nalnml  dranKht.  and  the  .Alene  with  Howden's 

farveti  -irjughL  Tl»c  tesalb  aic  as  untlt-r.  ITw  coal  iiwd  i-*  Aniet- 
kaB-  anil  the  iodicatetl  hi>p«c  power  ik  ihc  avcrufje  over  each  vuyiigc 
«■  the  rcrolntiaas  taken  by  counter  from  day  to  day. 

■•»■  KaM  U.  M.  •t*«^.  Tarn.  Tobb  '  "  "^ 
blkead^  mt  IMV  tU  an  ><•  v,  iw  4UVT  ix-:; 
alrae  Km       IS »        11.1  191       HIK: 

ji*wairif  bMo«    iini      i;!i  in      ii!.i        isils    sini      i«m 

AWw  I«7       I2i  .11        IJ.  IJO       1T2R 

It  will  be  obMTvcd  that  the  AUnf  with  fnrrrd  drauftht  is  more 
than  twcBly  per  cvnt  belter  than  llie  AiiiriHiiJafk. 

In  Ibe  n^iort,  «nt  by  Mr.  \.  U.  Korwood,  of  a  voyage  lo  the 
VmI  ladiei  with  the  .•itmr.  be  mentionH  that  he  coiuideti-d  the 
laoad  dfauht  wa>  inditpoMable  Aie  iheir  trade,  aa  they  conid  main- 
taoiaaiEaay  ^pRd  uf  taTirc  kiiutsi  with  e;L<<iG  under  nil  cixiditiona 
tt  ifnThirt  asd  thai  iiMtcfid  uf  llir  men  swrllcrlni;  iu  tlu-  sluke- 
MJb  m  mltiy  weather  trying  to  matiiiaia  attan,  aa  in  natural 
Aaufltt  HBmen.  the  siokehi)ld  wat  Ihe  coolest  part  of  the  Khip. 
He  naticnl  abo  tlut  there  wax  not  a  [Ktrllclc  of  duNt  or  aoot  on  tbc 
deck  uf  the  thip,  a  amditiim  of  things  the  very  opposite  fnrni  what 
ke  bad  Unai  led  Iu  expect  from  the  nwc  of  forced  draught." 


HKiU-^SfXEH  COUeoaSO  SrHAM  KXOJNK. 
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HlOaSPKBO    OOMPOOTO)    dTKAlC    BNOINE. 

T«W  BALL  *   VmaD  mciKR  CO.,  SWK  VORK. 

pUtc  on  the  opfMMte  page  reprcvnU  an  advanced  type  of 
hifb-flpecd  Maun  «tigitiL->  having  It  ntiinlier  of  jminu  of 
■Witty  in  deaign  and  construction.  TK-  cvnlutioti  oi'  engines  of 
lUadiia,  bafaSo  alltDK  out  rariotui  probltrtuft  in  ttiemio  (lytmmics, 
km  (Breed  ■  biKbcr  sbiodanl  of  oonMructiuii  in  Ixith  fitting  i^nd 
■MbUI.  and  mark*  an  epocb  in  iitnm  ^n^iiiix'ttii^  uukIi  wkIct  tli4ti 
■  canBOttiy  fuptKHrd.  The  race  has  herti  in  no  many  hands,  and 
tke devdopiaenl  w  '  "  I,  sutospeak,  that  itjt  true  imiHirtnncc  is 
■M  appfcdated.     >  ng    b  added  here  aud  thcrv.    the  whole 

fnoior  twwwtw  convcTKiug  loward  a  disceruible  standard  for  most. 
If  aoc  aD.  parts  of  hiKh-«peod  engitK*. 

la  the  praacnt  en};iDe,  so  Well  illustrated  in  the  drnwing  as  to  fiot 
m^^K  general  dncriptinn.  tberv  iirr  b  number  of  nfwcial  featurci  of 
•  ■offdkiBd.  The  wbeeUan  fiostened  b>-  splittinK  the  bwacn  on 
aaeiMe  and  proriding  dampfatK  screws.  In  addition  to  this  there 
■t  Nro  key%  act  diagaaalljr  with  llicir  oorncra  on  a  radial  line,  vrhicb 
mil  mpicl  to  ttnina  as  irell  at  all  other  conditions  of  uac  stems  to 
b  a  ma^  liettcr  raethod  than  to  »et  ilie  faces  langentially. 

The  prinripal  fcatiirea  of  the  engine,  ajiide  from  general  deMKQ, 
tn  tbc  valvrft,  which  (br  the  initial  rylindrr  have  upponng  fiicta 
■  mtieal    plane,    and  are    luLtoced  by    !>tcaiu    pressure.       The 
nlvea  far  the  tow-pnaaure  cylinder,  shoum  in  section  in  Fig.  S.  are 
■DveL      Tbcy  aic  doable  ported,  of  the  (lacillatiti);  type,  and 
I  dovfct,  tbc  moat  direct  flow  of  Meam  Ixrth  tnl<i  and  «rat  of 
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the  cylinder  that  it  is  possible  to  attain.  The  arrorvs  indit-ate'th* 
adiiiissioii  and  exiiaust  flow  at  tlie  begiiiiiiiigofaRtroke.  Tlic  Urge 
diameter  or  span  of  tlie  valve  causes  a  correspond iiig  rapidity  of 
movemeiil,  and,  as  may  be  seen,  w-ithout  limit  as  to  port  area. 

The  governor  to  operate  the  high- pressure  or  cut-ofT  valve  is  so 
arranged  that  tlie  variable  elements  are  confined  to  •"  imlicatioii,** 
only  the  rcsistanct-s  of  niovcmcnt  falling  on  mechanism  ri^id  fori 
time,  and  iiii!t;pi-ndoiit  of  the  <^iitnfiigiil  strain. 

The  itiakers  can  be  cougratulaled  on  a  diatribmion  of  metal  an 
contour  of  frainiiig  that  shows  a  carcrful  "working  out"  of  tt 
wliole  denijjii  without  involvuig  any  ornate  appendiiges. 


STRBNOTH    OF    THE     TBBTH    OF    OBAB    WHEELS. 


We  recently  sent  to  Mr.  F.  Ortou.  of  this  City,  a  table  showii 

the  horse  power  that  can  be  transmitted  by  cast-iron  tooth  s^^""&l 

or  in  other  words  tlie  strength  of  teeth,  asking  him  to  correct  »ome 

ciTors  in  the  quantities.     In  return  we  received  llie  following  com- 

municatioii.  wbicli  explains  itself,  and  is  thought  will  be  of  intcresl_ 

to  oiir  readers.     The  following  formula  was  enclosed  with  our; 

and  is  tht  one  referred  to  in  the  communication  : 

//  r^-  /"  r  li 

111  whkh  //=bonc  power:  P  Uie  pitch  ;  1*  velocity  lo  feet  per  Mcond 
■lid  .01!  H  constant  for  east  iron. 

To  Tllii  liuiTOk  oi'  Isi>iwTRV: 

SiK : —  The  formula  yon  send  is  wrong,  so  also  the  table,  in 
assuming  that  the  power  transmitted  by  wheel  teeth  i.^  as  the  square 
of  the  pitch.  The  table  has  the  addiiiotial  fault  of  the  values 
assumeil  Ixrliig  far  ton  small. 

The  force  transmitted  by  teeth  per  inch  of  breadth  or  face  b 
directly  a.-*  the  pitch.  The  force  :i  tooth  will  transmit  when  ih 
breadth  is  two  and  one  half  lime>>  the  pitch  is  as  the  square  of  the 
pitch,  and  this  has.  uo  doubt,  led  to  the  common  rule  for  tlic 
breadth  of  teeth,  and  lo  the  error  in  the  table  referred  to. 

The  permissible  strain  on  cast-iron  Icctli.  under  different  coikU- 
tioiis  of  use,  ranges  all  the  way  from  200  to  "Ml  pounds  for  teeth  of 
1-inch  pitch  and  1-iiich  face.  My  idea  of  a  correct  table  would  be 
to  Kise  it  upon  the  tiltiitiale  static  strain  the  ti-ctli  will  bear,  and  then 
qualify  this  by  varyiuR  factors  to  suit  the  conditions  of  use. 

A  writer  in  the  .-tinentan  Marhitiist.  some  years  ago,  made  thii 
classification,  which  I  think  is  good  : 


ATJWJVwm  OF  TIIS  TKSTU  OF  OEAH  WltBBLH. 
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1.  Slow  spce«I»  :  power  cfitially  appIM  being  ihe  RTcatest 
tkc  machinerj  r>tiMul<l  bcsiibjrctiril  to  iimttrr  titt-  riiu^l  riivi>raMe 
pNCfcir  i>F  tafrty,  fi. 
ClM«a.  Modcnte  mcfLt :  power  freely  communicated .  but  witb- 
tbc  mlervcnlKin  of  fly  wbccis  or  similar  iiccnmuUtiotiK  of  energy, 
of  Mfety,  <1. 
3.  Strains  ^adilcnly  appltcd  with  considemljlc  ithock  ^acfa 
is   m  kbcara.   paoches  and  ordinary    mill   gearing.     Factor  of 
At.  s. 

CIiuK  4  '  ~  Middenly  revemd  in  direction  with  severe  nhock. 

Kkmt of  ^  •".'■ 

The  £Klon  vi  *Ait\y  given  tvicr  to  a  formula  for  computing 
tfRSXtb  that  Mxumponied  tbc  atticic,  and  only  go  with  it.  because 
WD  t«n  prrvau  Bgnre  tlic  HlntiKlli  nti  Ihe  ^ame  prrmiws.  nnr  net 
the  ^ta>e  results.  He  places  the  value  of  teeth  far  above  what  cxkin- 
■OB  lexl  bcaiks  allow,  ami  Ls  right  iu  that,  but  in  niy  ju'tgiiirnt 
(oa  a  little  bc-s-ond  gmxl  vifr  ]>rn('tice  of  tlir  present  liuie. 

For  Teeth  of  1  inch  pitch  and  1-iiich  face  I  lliiitk  the  allowable 
farvc  to  be  transtnitlrtl.  utirre  shafts  are  sirmigly  «upiKtne<1.  in 
In*  end  kept  iti  litic.  an  iti  itimrraiitc  itiaclitiie^  uiid  tiiacliiuen 
■BWiUd  on  cmtinmm*  IctI  plate?*  boiled  tn  founrlatiuiu,  may  he 
Tifcin  as  (bllow&,  n^femug  to  the  classihcatiou  above  giveli. 

ClaM>  t.  7a(>  pnoaiU  ;  CUn  3,  TiOO  pnund^i :  Clast.  3,  3(Mi  pountlM  : 
Om*  4.  200  poond«. 

Rnlei  peitaiittiifi  to  the  Jitreoglh  of  wheel  teeth  sccui  vague,  and 
asl  appUcahle  nndcr  the  rarytng  eondiittinH  of  practice.  It  1^  intc  a 
ndr  that  will  parrr  extreme  caw*  would  be  wfc  for  all.  but  thi«  i* 
KilkcTsaDd  practice  oor  nece».'«r)-,  liei-iu^e  the  differeiicc  Ix-tneirn  u 
laiB  of  wbra»  that  ha*"*  to  be  reveise<l.  or  are  subject  to  violent 
■V»^.  b  a  very  diSrrent  nuttter  finm  a  train  that  pcrAirmH  a 
eoBCaxit  amount  of  vmrk  under  regular  or  nearly  rrgnhir  Miain. 
Bath  et  tbew  extfcme  cnndtlions  cxifit  in  practice,  deiuandiug  a 
MtfciKr  in  atmtglh  nt  le^At  as  three  to  oik-,  ami  I>ctw«en  these  lie 
Ikr  nnoot  CDoditions  of  twe  which  should  Iw  provided  Sir  in 
dnicnir*|C  "ich  gearini;. 

In  ttacect  to  the  iiualily  of  the  inin  eniployeil  for  whceLs.  I  need 
art  ««v  that  it  varies  creally.  hut  any  proviuon  for  this  would  not 
•eli  inv<Jve  a  Mmmd  variahlc  fai-tor  in  any  role;  KVKtX  then  would 
ka  ~t  Upon  Judt^uicTil  in  each  cow. 

I   h.ivr  to  |iTi>|>o»e  fur  the  (itrength  of  cft«t-tron  teeth  has 
W-  nl  fn>ni  MKh  ihita  aA  exist-*,  from  my  own  experience  and 

•«bterv-3tK«i,  qoaHbed  so  for  as  po^ble  by  the  condiliou  of  miscel- 
}mmam^  |«wctK»  on  tbb  CoAst.     It  i»  n»  folKm-s  : 

r  mai— Itag  th*  pkeh  in  tnehn ;  F  the  fare  or  width  of  Um  (Mh ;  V  Oat 
«*Kily  \a   fcet  pn-  ■Ecuad;   //  ibe  hone  poKcr  trmnnulttnl;  K  a  cacficicnl 
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Vtn  gearias  ranninji  nt  low  speed,  nnd  tnii|Hiiittiii][  ■  uniibna  foi^^^ 
A'='i.7ti. 

1-OT  Kcnriii^   nmiiitig   a\    onliuary    itpc«d,  nvl   subject  lu  «liock.    Micli  ■» 
caused  bj'  inxr^laf  or  »uildcii  reaUlaDCc  lo  the  iuoukdIuui  of  fly-wlwdft 
other beiv;  moving  jmrts—  A.'=0.6, 

Pm-goAriiij;  (ID  prime  movers,  nml  ull  genring  »tihjccl«n3  to  heavy  sliocl^ 
iiach  UK  caateil  by  irrcKiilar  ur  fudilen  miMancr  to  Ibc  monicntuin  nffly 
wheel*  or  otItcT  heavy  moving  parbt —  VesO.S. 

I'or  gearing  tubjcctcil  to  ^iolctil  shock,  euch  as  caused  by  ftuddcti  rmnlag, 
ntidpr  heavy  rtraiii  — A'^d.:;." 

Tbe  following  table  for  horse  power  transmitted  has  bwn 
putod  by  tlic  above  fortniila,  omitting  thv  coefficient  A',  Tbe  num- 
bers )(ivcn  in  l;hc  Iraily  of  the  table  .ire  lo  lie  multiplieil  by  its  various 
values  as  the  conditions  of  use  may  dciiiaiid.  and  as  bef<3re  noticed. 


POWUK   TKANSMtTTBD   BV   CAST-tROK   Gti.VK   WllliEUi 
PEK    INCH   OV   HACK. 


vBLOcrrv  nt  fkkt  pkk  tnNUTR, 
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The  values  above  recoinuieudal  conleniplale  that  wheels  ap 
mounted  on  rigid  shalts,  finnly  snpported  and  parallel,  also  tl 
pillions  having  teeth  of  less  thickness  at  the  roots  than  .45  of  llitl 
pitch,  be  well  shrouded,  cr  made  of  stranger  material  than  cast  iron. 

F.  Ortos. 
San  Frattdtm,  Fehrnary,  fS^j. 


f  >  tr*ir  tif  ttottUB  £Xl'LOlitOSS. 


A  OAUSB  or   BOILBR    SXPL08I0KS. 


T^  TflK  EorroB  or  Impcstrv: 

Sam  >—  OvAtfoctivc  boiler  cxplomons  continnc  to  dcslroy  lire  and 
■Bopcftj'.  and  will  not  ccanc  to  An  m,  so  Imitt  lu  Kifvly  in  sought  fur 
M  cacmpe  vai\*e«  lad  Mionf;  (wtilcn.  Thvre  are  other  cnuwr^  to  be 
COM^dered.  Strong  bailers  with  properly  adjuMcd  safety  valves 
explode,  and  the  atrDtiK^r  the  ttoiler  the  ktv^'Ilt  the  )t.ivor  wrought. 
l/w  water  olarmA  do  ttat  funiiih  «eL-tirit}-.  unr)  I  ti;-siMr(rt fully  Nubinit 
tbc  propoaitkm.  aa  ha^  bcm  done  matiy  tinim  before,  tlut  the  pite- 
tf^itm^  of  dcttnu:tiii*c  boiler  explosion  are  not  to  be  accutitited  for  by 
Um  cXpAiMiTc  foTtr  of  Mcnin  niorie.  Tlicy  rcr|iiin:  xime  other  cx- 
piwmino  tlun  the  cxpnnnve  force  uf  stcum.  Thin  has  l»cen  rannv 
bvc*  Bdnittrd.  and  various  Llicorics  h^LVc  been  ad\'aueed  a.s  to  some 
kiad  of  ctocoiical  rcactioti  that  evolved  ex])Iu!>tvc  K>if*«^- 

To  Ukk  I  will  fldil  atK'ttier  one  in  respect  tii  iorruHtation.  and 
dr>ire  to  point  oal  tbat  a  coathij;  of  carbonate  of  lime,  for  example, 
brtWKO  ttic  water  and  iron,  fiimLshcs  a  possible  cnuw  ur 
if  •och  ttcale  or  ciurt  in  bnilccii  by  dti-tortion  of  lite  plntc« 
«r  cMhrr  catcw,  that  ru|>ture  the  Hcale  and  pentiit  the  water  to  cume 
■  eaol^iei  with  the  iron  heated  far  above  the  limit  irniKxvd  by  u-ater 


With  a  non-c«Dductor,  ituch  a.H  vale,  lictvreeti  the  iron  and  vratrr, 
Ak  ifon  will  b«  overbeated  where  greatest  heat  iiupingc*.,  here  tl>e 
ina  will  ehangc  ito  shape  .-lufTicieotly  to  di^h>dKe  Ihv  ^cuIe,  and  jter- 
■il  the  iron  to  be  aitproachcrl  by  moistnrv.  srhich  tinder  ^ueh  cxntdi- 
b^M  will  Dot  prevent  further  "  burniiit;  "  of  ihe  iron,  and  iitsteadof 
Ham.  hjrdragm  gas  will  be  Kencralcd,  which  will  re-unltc  with  tiK 

The  MRtiitth  of  a  boiler  may  he  detennincd  with  a  rcaa-unahle 
ifgnt  of  accuracy,  and  Its  pn«.Mtre  cootrnlled  and  directed  by 
tffKmaoa  of  no  Kreat  ntiength.  Kx<nvuve  prrmiire  iti  a  lK>tler  t* 
{■wretcil  by  pnn-idin{*  a  weak  |M>in1,  a  Hafeiy  valve  which  will  yield 
«l  »  nstatn  pnasan:.  and  alWw  !>teain  to  escape  oa  (oaI  aa  >;enerdtcd. 
Th»  »  aD  uiBpk  caoogb,  but  doe*  not  account  for  expti»iuus. 

The  actioo  of  djmamile  it  the  mcKt  huniliar  pnrtalcl  to  the  effects 
fradncnl  bjr  a  botler  cxploaioa.  Tbe  pressure  and  speed  of  ex|Kii]> 
tkm  «ra  9u  nccMi%T  they  ciii  only  be  vax"rly  Mimiucd  by  rr^ilts. 
aad  the  leencmtion  d(  the  pmAure  «o  instautaneoiu  u  to  be  entirely 
Wyvod  the  oonlrol  of  a|)|iliaiKe»  which  would  be  cSirctiTe  with  atcani 

In  ■  late  iwae  at  hand  of  a  uell-known  mecllDnical  pajier,  pvh- 

is  New  Yrmk.  appears  tbr  statement  that  "with  occaAiaoal 

it  is  ("ery  eeMfaDy  held  now  that  boilers  explode  when 

'a»  ton  weak  fur  the  proMirr  wiibiii  tlicm.  or,  ao  an  cnKtnecr 


»0  JUJHi£S  AT  THh  VQLVMSIAS  EXUIBiTtON. 


OQCC  said,  w1i«n  there  was  '  more  steam  inside  theiu  Uian  tliere 
room  for.' " 

The  effects  of  over  pressure  of  ftlenni  would  lie  to  raiisie  leaks  nl 
%ve»k  puinW.  If  (jre.ssute  ctmliiiiied  In  iiicreiute,  tlit;  boiler  wonid  biirsi 
at  tlie  weakest  pari  to  an  exleiil  siidideiil  to  rtlievf  llie  pressmre  ; 
linl  between  such  biuKltng  mid  a  lioiler  explosion  Ihvre  is  as  much 
diffcrciiw;  as  between  the  biinttitig  of  a  pipe  from  prcisiirc  of  cold 
water,  and  oue  from  an  explosion  of  powder,  and  it  is  certain  that 
boiler  cxplosiuiis  wtll  cuntitme  while  the  practice  exists  of  having 
conibtislion  take  place  in  contact  with  iron  havirtf;  water  backing. 
Ked-liiH  copjjei'  does  not  (iecotiipose  water.  The  generutioa  of 
liydrogeii  ga-t  would  I>e  prcvcnicd  by  siuLfitituUiig  copper  for  iron  iii 
coQtact  with  the  fire,  but  .at  a  sacrifice  of  fuel  unless  the  hunaee  wa* 
uminifed  for  ttlower  conibuHtion. 

Alaincda.  Cai..  Jan.  1S93.  JaUES  L.  UenDRKSOK. 


jn>OBS   AT   THB   OOLUUBIAH   BSlXmnTOH. 


Messrs.  John  Hoyd  Thalclier.  of  Albany.  New  York  ;  WiUiaia] 
J.  Sewell,  of  New  Jersey  ;  A,   T.  Uritlou,  of  thcl>islrici  of  Co!«m-j 
bia  and  A.    B.  Andrews,  of  North  Carolina,  have  t>eeii  appoinu 
an  Kxeculive  Committee  of  the  World's  Kxhibilioii  at  Chicago  te 
select  judges   to  report  tin   the  merits  of  exhibits  and  dctcmiiiti 
awartU.      Thi^  coiiiiuittee  have  their  headquarters  at  Albatty,   Xew 
York.     The  following  extract  from  a  circular  issued  will  explain  Uic 
object-s  of  the  committee  : 

"  Tile  miinageineiit  of  this  whole  matter  i>>  in  the  haiid.4  of  thtvj 
Kxecutive  Cotnmiltee  on  .^wards.  which  is  receiving  npphcalions  fwf ] 
appointments  as  Judges  iit    llieir  temporary  offices  anti    nddiess  asj 
above.     After  March  I5lh  the  office  will  be  peruianeully  esiaULshedj 
in  the  Administrfitioti  Building  of  llie  World's  Columbian  Hxposi- 
tioH,  at  Jackson  Park,  Chicago-       As  the  jiiclses  are  to  be  so  far  aal 
possible  txtnipelcnt  exi>erls.  and  tlie  duties  of  the  position  require] 
cfficienc>-  and  ability  of  a  very  high  order,  and  it  is  the  desire  of  the 
lisccHtive  Committee  to  appoint  only  those  absolutely  qualified  for' 
the  place,    and,  whenever  possible,   ot  national  and  internaiioiul 
nrputati<ni,  this  I^xecutive  Committee  considerii  it  its  duty  locall  the 
attention  of  tlie  technical  journals  of  the  conntry  to  the  facts  in 
order  thiit  it   may  receive  the  assistance  and  co-operatton  of  those^ 
who  hy  their  position  and  ci.>tniecti<jita  are  best  ahl«;  to  as^iiit  tho 
committee." 

There  will  t>e  a  petition  to  CoiigrcsN  asking  an  a}iprupriatioii  to^ 
compensate  the  judges  selected  at  the  rate  of  5(5(Ki  each  for  Ameri- 
can uiemljers,  and  Jl.OOO  for  fureign  members.     The  service  wilt 
require  about  two  months'  time,  t>cginning  June  1st. 


Wc  BiMN  timr  »gtK  illoitnitcd  and  commenied  upoo  a  ptvm  by 
dtt  &■  W.  HIiw  Company,  ananged  with  frictiotul  cdKaging  gmr- 
iaf.  wmI  propbdinl  that  the  iMd  poiitiiT  dutrb  ileviccft  woukl  bv 
far  frktion  ■pparatas  for  all  niadiiaes  having  rapid 
■t  IcMl.     This  McoM  to  lutw  bcvD  dotM  bjr  the  compao>- 


iMOS  tU?r-»BflCtt   WiTit   I^WEH  F£ltDk 


and  b  odc  fcatarc  of  tbc  machine  sbown  above.  The 
dntch  tiQ  tbe  right  is  openite<l  I*)-  st  treadle,  and  is  dis- 
iDtomjitically  al  csch  rwolutiou  of  the  maiti  sliad.  mid  its 
drirtof  wberl.  Ai  the  ume  liinc  a  htukc  is  applied  to  the  wheel, 
AJTvatiug  tbe  nHmtnetit  almuftt  tnittiiiilly. 

Tbe  taatn  point  in  the  present  machine  to  which  we  wish  to  call 
sttnttioa  is  ibc  mcthoil  of  mounting  the  main  head  in  which  the 
^■^  are  fixed.  Thin,  it  may  Ik-  .m.-vii,  spans  the  whole  franii:  and  U 
gaaAeA  at  the  udes  unt&ide  of  the  dies,  which  are  of  extreme  ditnen- 
aaoB*  in  tbe  picKOt  cam:,  bcini;  tntnidcfl  for  rntting  out  pUtcs  for 
dectfic    armature  dixw    up  to  thirty  inclicn  diameter. 

The  «li<Un|[  hend  not  only  spans  the  Throat,  tnit  is  f;uided  vettl- 
«C^  is  a  very  cffertivc  manner  by  cxtcudiiig  the  guide  way^  np 
alaaa  m  ttK  cvntet  uf  the  eccentric  tha(\.  n.<  neen  in  the  drawing' 
ne  loales  or  links  arc  set  at  Aiich  a  distance  apart  as  will  distrit>- 
ale  Ibc  rtr»n  m-er  the  die  plute  il*  c(|tiaily  is  inssiblc.  ThcK  last- 
BaiBcil  fcainiT^  (in-  a  prvM  of  the  ktiid  are  marked  Jmprovemcnta, 

CulttBic  out  mcul  pbtc4  of  large  si«e  in  hy  no  otcana  on  eaay 
to  the  pmciil  cane,  for  example,  tite  iierimeter  of  tbe 
in»  m.^  tncbn.  and  if  the  metal  to  lie  cut  ta  <6  inches 
tlttcfc.  the  arcai  of  the  itcetion  tft  neatly  12  inclits,  or  the  name 
aspaocfaiac  a  two-lurb  hole  thruujch  ii  piece  two  iuchc«  thick.  Of 
conrte  ibc  work  is  not  tbc  unic,  the  pivis.'iun:  teqnirrd  Ix-ing  us  the 
thkHkjien  multiplied  ljy  the  dtamclcr.  Iml  io  a  goutl  deal  more  than 
•oaU  N-  !      The  Wright  of  the  machine  above,  includinjt  a 

fljr  wbcc.  — .   .:;uwti,  islQ  Uias. 


raOK    aAW-BENOH    WITH    POSTER    FBBD. 
TMR  KCAK  oMrrAinr.  awciKKAn,  ottio. 


We  pabUafa  tbe  ensravini:  oppMite  as  a  good  examph:  uf  machiae 
mgrit  >a<t  >l*o  aa  a  teat  for  aooK  comments  on  aiw  bcDcfacs,  or  tht 
^■er  fif  fcnJtog  tlie  timber  on  iheni. 

The  Americana  have  the  name  of  adopting  automatic  or  "self- 
' '  appantni  to  a  greater  extent  than  any  other  people,  and  it 
always  been  a  prt^ilcm  why  saw-bcnchcs  form  a  marked  exccp- 
t»aa  to  iMft  rule.  One  reaaoa  it  tbat  we  do  very  little  work  on  mw- 
tlMKkaa  conparcd  to  other  conntrics.  1jccaii3«  ti  mbcr  is  here  sawn  to 
i  when  green,  and  there  is  but  little  for  aaw-bcndM  to  do, 
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but  even  Uiis  docs  not  account  for  band  feeding  when  there  is  c%'cr>' 
reason,  except  one,  for  feeding  1>y  power  in  [lie:  manner  shown,  or  in 
some  other  way. 

The  exception  is  that  by  hand  feeding,  or  pressure  Iccding,  il 
may  be  called,  ihc-  m\w  is  made  to  cut  as  faxl  as  [)i)S»ible,  and  the 
rale  of  feeding  is  in  proportion  to  the  sharpness  of  the  saw  and  the 
thickness  of  the  wnotl,  hnl  neither  of  these  things  should  decide  the 
rule  of  I'littiit^  ur  of  feeding.  It  u>  true  a  saw  con  be  made  to  feed 
faster  when  sharp,  but  wliy  should  it  be  fed  faster,  and  why  should 
tlic  feed  l>e  Ics.s  when  a  saw  is  dull  ?  The  fact  is  that  it  is  a  piob- 
leui  of  "  pushing,"  and  the  resnit  is  bad  work. 

In  HnglAiid  saw- l>cnehe.i  are  divided  into  rdck.  rope  and  roller- 
feed  benches,  and  very  few  are  made  without  some  method  of 
ad\'anciug  the  timber  at  an  uniibnn  rate.  Such  sawing  is  well  done 
with  ver>-  thin  savif.,  and  the  mannfactnn;  of  plain  saw-tiencbcs  for 
export  trade  is  ail  extensive  branch  of  business  there.  We  export 
from  this  country  a  large  amount  of  wood-working  otachinery  into 
vaiiou.t  foreign  countries,  but  not  saw-benches.  People  do  not  want 
to  pusit  the  work  by  hand,  and  will  not  do  so  when  they  can 
procure  power  fed  uiacliiiieii. 

The  present  design  has  a  number  of  gO€>d  points,  and  one  or  two 
to  criticise.  The  nauge  should  not  extend,  or  at  least  not  have  a 
bearing,  beyond  the  saw  teeth  in  front.  The  racks  for  moving  the 
gatige  shotiM  he  turned  uver  with  the  teeth  downward  so  as  to  keep 
clear  of  sawdtuit.  and  the  feeding  roller  »hoii1d  be  raised  with  a  le\'er 
so  as  to  l)e  adjusted  iii?ilantly.  These,  and  other  improvements 
havx".  no  doubt,  been  made,  because  the  cngraWiig  is  not  a  new  one. 
It  miRht  1)e.  however,  in  so  far  as  quality,  for  it  is  one  of  the  best 
illustratiuns  the  Company  has  produced. 


OmUUm  «r  Utar. 


•  [wTiHihiil  dmnluneoutly 

rj.  tn    Otwasv.   aaJ   CrmiMTr. 

i|r  laiiMrU  tfacmo*!  MitlioriUf 

Ito. 

Iw  Mf  ihia  m*rk.  ■•rid*  frum  Llw 
iC  Wan  of  the  williov.  utea  from 
«r  to  prnfiatmiira.  I  n 
M««M  CowJIif  oT  itic 
r  CwAffTW,  m|nr«trO  tbe  Mbnr 
tBl  «1  tW  tWvmnnii  to  niakc  in 
«a  lBtcaAiK«ttou  into  I  he 
or  bfav.  tkr  <a«t  of  pro- 
l»«tn  af  Ubor,  com  uf  IU<- 


■  fliwM  was  L'Uaf  or  tki*  cMBini^ 
•  an«<Bl  >■  •*rUia  at  Uw  bcyin- 
a»  tanvMlffdlati  bad  aoikhiKteiln 

[mt  tariff  art  in  thi*  raaRliv,  which 
W  faaltrrrd  In  tii  Crt  u  tin  r<Irr( 
1  polker.  n«  rtport  was  itnt  com- 
ma  aAn  (iM  McKisWy  act  na- 
I  CaapwK  awl  n*  not  miunrd 
iaJ«^  wwiM  haw  (Htii- 
■q^wiwl  ■tied  In  fivor  of 

f«I<«T  <lcal»  onl;  nilfa  coal, 

ami  h  band  wn  niMarvattutia 

awl  Ittt   KuTopMui 

frnai   3,MB   .^tncncmn 

jadtalingc 

to    WMUM    khiila    of 


■btfio  b««  ynmitwl  an  all 
■4  aalr  dMa  of  aa  oArial  kind, 
ptm  Ika  ■■«•■(  tt  «•■«•  c-ulttinit 
cart  ■<  wiiwrfitii  i.  anil  pm  to 
nany  ilmn  wi  folli 
I,  mmmmiy  that  tba  Uhor  «W> 
h  vtTf  artrl)'  imirunB 
iW  diicTVBcvs  mwliflvd 
twU/  b;  th«  tvlallvr  troal 
1«»  aliHBMto  of  pnxlactlau. 

I  «dl  nnBCBfan  th*  nivnoiim 

■»   yMnilioB   of  lb*  (irtwol 

AaiUr  tkrt*.  ia 


I  lb*  bat  (vpnit  or  llic  I'.  8  t^>wr  Coniirria- 
uon^,  tlir  HiHi,  Carrol  U.  Wright,  c«peci<l- 
ty  In  thr  arrliuu  relnllae  to  the  rcati  of  nak- 
IdK  >tiTl  railmn  tut*.  All  tli«  iran  litef«- 
tnrf  of  tlir  rotinlry  attacknl  Ilic  niattrr  >■ 
•tMuid,  tiiil  iinu  it  *ecttio  flint  wlirit  a|iplUil 
to  (iM  liirfitmalina,  ttM  iiiakcn  of  MccI  raUa 
ia  tbiti  roiintr^,  with  hat  a  tiOKir  nntixion, 

'  iv/utcJ  l«  foniUi  puticuhuv  of  ibir  •.'oat  of 
pruluctloii,  thus  crailluit  tlir  oli^ccls  of  llic 
intjairy.  noil  M(1nittlir>)[  lh«  inkinr^ty  ttf 
thi'ir  clnini>  of  ■  higher  labur  ciMt 

We  arv  «t  a  Uan  lu  kmiw  liuw  toilml  witli 
l'nifr*H>r  llotiM'*  i«[irT  anil  ihr  tabalatnl 
lUta  il  irontaina.  prrh'ii*  the  Iml  ihtng  will 
lir  l»  rrcfinmivn<l  our  rratlcw  to  iwocur* 
vo})ica  an<l  iv'l  It,  ami  tblt  wir  tlu  araat 
heartily,  hot  Ulua  fmn  ronin  for  a  few 
brief  (|aotBllnn».  tidr  ftvtn  ibr  v**'**'''-  ** 
(ollun  : 

''  Il  i*  •li'Btiftv  tlial  In  an  a)(«  ithvn  aorlal 
qucxtiiMU  cbullcnitc  CO  huKcIv  the  tbongkta 
of  (itrn.  Iillle  atii-ntiita  K  mU  to  fact  )n 
rumpnriw)!)  with  ihiKiita."     •        •        • 

"Ncttber  ilotiRiatMU  not  aotlalon  bat«  any 
\o\t  fof  ihi-  >t]iti4tiruin,  lor  th«  •Iniplir  rvoaofi 
thdl  hr  ditttiHn  Ihc  ilieam  of  tliv  one,  and 
the  tK(-ii|>«lion  of  tbr  otbrr.  Itiit  I  tv-lirvr 
thoroughly  ili«l  it  i*  hr  wlin  ran  find  the 
key  ('■  nwMt  iif  the  *ih-uI  [irxtliirm*  of  labor, 
'  nil  mrtbiMla  arc  Ilw  •uir^  lu  he  4evo(c« 
biniclf  til  the  illaKDoai*  uf  vfuunlc  rom- 
tiUinli  inilcail  of  nianufacliinni;  iinlfrnal 
cnrw."  ,*••••• 

"My  <hief  aim  has  twon  Xom*  raoipara- 
tively  bow  an  ambitloua.  intilUgrat  well- 
llTiny  tabarin|[  data  fatm  )n  erooomii.-  cum- 
(■nlimn.  Thw  ijantioD  it  ■  ituvial  unir,  for 
tr  n  high  i>AatiilBril  iif  Ifle  l«)^1»  Mipoior 
foTCT,  itiicUit:rD<T  BBil  ikiU.  tbcK  Uit»r  can 
be  ilctiradcd  ii|Mni  to  pctpetuair  lhrmirh«n, 
■sd  loalr  «xtnkt  to  react  alike  tii  itiv  )i«i>v 
fit  urvntpkiyer  and  employrd. " 

In  aumiuinit  up  tbc  lalicranr««  to  be  iltawn 
faxa  lb«  labor  coat  of  certain  comaMditina 
being  no  KTT^alvr  ia  tbia  conatr^  than  In 
tturapt,  altbougb  the  «ac»  an  man,  Vnf. 
GanU  aaya : 

"Tb«  tvalcnUnatiiin  1  balim  lala  thai 
greater  phyaic«I  forct:.  a>  the  trnxM  of  l>ett«t 
noBriabntaitt,  la  Miniwuaiiuii  milh  iiu]wrwr 
EatclUnncc  ami  akiU.  make  the  wotkiajf 
man  In  tfca  i'lrltad  fltatia  nun  igrtinl. 
HU  dvunBiMties  to  ■atateln  •  felgta  Mna- 
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dard  of  life  cauM?«  liirn  ti>  put  forlli  xTvatvr 
effort,  utiil  tltU  rcnclii  to  tnc  hc-u^t  of  the 
cinploytr  oi  ncll  ■*  to  hia  own.  \V>  i^bauld 
){ivc  tilt  principal  credit  of  thv  tiigbcr  watfcit 
10  America  ridtbcr  to  the  ina  tin  fact  urcr,  tlic 
ijiriff.  Dor  any  otlicr  ■x''"^"**.  ''"t  'be  work- 
inKiiian  himself,  who  will  not  liilxw  for  lew 
thill)  will  (liable  him  to  live  on  ■  high  noeiai 
pintle.  Tliat  \\v  cim  eBiry  out  his  policy 
with  lull  titilc  diNB<K'>it)laK<^  \o  his  employer 
in  ecouotiiic  (-oTTipclJlion  IchcIich  n  leswiii  of 
far-reaching    impoFtancr,  IiiMcaiI    of   a 

Kicardian  Trjciiue,  where  tile  wsj^es  become 
liarcly  auRiticiit  to  iteriiiit  ti  KitxlcnlAlioTi  of 
rffoftamlM  reproiluctiun  of  lei  ml.  it  lodlcs 
BS  if  *re  loiiK  tile  worhl's  inilustriiil  sujircm- 
ncy  would  pass  to  those  who  enrn  tht-  uiort 
■tid  live  the  l)c*t." 

The  etawy  (,-oiitnins  42  pnges  finely  printed 
fur  lihrary  binding,  in  [>uMi»lied  tiv  tbt 
Johns  HopkitiA  fiiivcrsiiv,  BHltiuiore.  Price 
S(loent«, 

Trnflic  Itepurl. 
We  have  recx;ivc<!  from  th*.*  Traffic  Assoein- 
tion,  of  Cnlifoniia.  the  repurt  of  their 
executive  eominiltee.  mid  of  the  trafHcinann- 
ger  Mr.  I^T<li),  thiit  lea<U  one  to  stoji  and 
Bsk  if  this  is  a  '■  free  country."  Tlu-  reportu 
are  too  long  to  Ik-  rc]jroduc«l  here,  bul 
slioiihl  tte  prooiirril  ami  read  by  everyone 
iulerented.  The  Traffic  A«eociatioit.  now  n 
little  more  than  n  year  old,  labored  up  to 
precent  time,  or  near  it.  under  the  disad- 
vantage of  liiiTiii}{  itn  niiiecrity  and  good 
faitti  qiiesttoiieil  by  the  public.  People  had 
become  lo accustomed  to  cuiinini;  schcnic^. 
nlwav!)  ending  ngAinst  the  publit  interest, 
thnlu  feeling  of  stiqiicion  arnsc  in  rpspccl 
to  thin  oasociatioii.  The  nimored  with- 
diBWnl  of  some  IcadluK  member!*,  under  the 
pica  thai  one  of  tile  pulilical  parties  lintl 
in  their  State  Cuiiveiitk>n  iti<iorsed  the 
Traffic  Afc*i)ciution  enuwe,  wan  rt-rtnitilv  a 
suaptcioui  circumstance,  anil  if  tme.  one 
thnt  nhoiikl  br  renicnibcicd  in  thin  State. 
The  indintrial  ''strangulation  "  uf  CaHfor- 
uJa  is  an  old  atory,  the  truth  of  which  nuw, 
for  the  (jnt  lime  in  a  doten  years,  tiegies  to 
en^a}^  the  atlentiou  of  the  people.  The 
oppOJi!iij(  Toniniice  of  "htiildiiiK  up  the 
Stale  "  by  a  private  corporation,  whose 
interests  lie  in  another  direction,  are  being 
fnund  out  and  ntider^tood,  %i\a\v>  are  those 
who  would  ucriftcc  ihe  interest*  nf  tlielr 
neighbors  for  a  pcrsoual  advantage.  The 
work,  of  the  aMoeiation  has  been,  when  wc 
contidcT  the  circutnatatice»,  extensive  as  It  is 
important. 


Trlaii|tDlar  Hiirvfyi  fWn  !^in| 
ai  AWiirCTts  KScwK.  t. 

This  little  work  of  ihitty-two 
voted  to  an  esplnnalion  of  the 
lirnced  in  ita  title,  and  to  tbc 
will  no  doubt  be  a  welcome 
existing  literature  on  topogra| 
ckIs,  Thoac  not  technirally  si 
iulricacict  of  triaiigul niton,  6Up| 
divided  itilu  gcMlctic  and  plai 
but  never  itnaKine  there  ar«  vi 
ways  of  proceilure  beyond  thin. 

The  author,  sner  describing  \ 
by  Carlrfcinn  and  polar  coi^dinai 
to  esipldiii  the  «y:itcni  of  w( 
u  single  slatJou,  and  i»y»  of  it  t 

"1  have  used  it.  uud  canaeit  it 
lor  over  fourteen  yean  in  mi 
tiofls  of  wotIc.  often  of  great  I 
as  for  instance  the  contour  t 
mountain  paiM  eleix^i  milea  va 
the  putpoae  of  locating  n  chain 
thai  involved  the  fixing  of  fm 
points,  ni)d  wai  dcsputcbcti  in  a 
a  half,  otTice  work  inchidrd. 

As  there  arc  at  prewtit  Iniera 
Kiono  ^oUm  on  thtou^hout  I 
toiichiiiK  the  topographical  anrv 
ent  states,  it  )»  lo  l>e  boped  Ihti 
tiunul  view  of  the  wibjecl  will 
in^lhc  ecoiiomical  problems  ai 
ha  pit  even  to  openings  way  for ' 
to  attempt  llie  vtotk  by  conlmct 

Deitcribcd  in  an  eleoientarjr  w 
tem  of  operating  from  a  aingic 
lie  called  trinnguUtion  "on  it« 
a  vcrticnl  bajie,  possible  in  n«ai 
mid  a  dbiiTtcr.  a»  well  as  c« 
aiibjcct  only  lo  such  varialioni 
occur  iu  pUne  work,  except  it  1 
author  calb  tlie  "erron  of 
bases"  and  this,  we  Iraagine  i 
when  n  station  Is  chosen  whei; 
liiffimilt  to  determine.  | 

romitilA-  arc  given  for  rctol 
and  delcmiining  error*  of  cad 
arc  entcndcd  for  couYcnienoe  a 
reference.  Oiir  knowledge  of 
!iut)jecl  is  not  aulftdent  to  ■ 
iidrantagcs  of  the  inctbod  in 
with  others  for  iixing  points, 
evident  adaptation  to  tbe  rougli 
of  thi&  coast,  and  tlie  further  wi 
succcs^ul  application.  Tbe  \ 
lisbcd  by  Brunt  &  Co..  b&  Cli] 
i»  aold  for  one  dollar. 
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ftntiiiilT   X avail w. 

p»vB«M  Mi«W*,  Mr.  K«ruri  Ix 
^fcllBililffcli.  raotrtbom  an  artlrk 
>  MfSlMcd  M  Railwar^."  tliF 
It  nf  «kicli  ia  l«  -rt  forth  \\n 
K»  of  loraantivea  bavtn(  ■  tinjclr 
wSarta,  whicti  be  umiB  fnr 

tcto  wiB  he  nad  witli  mach  iotrr- 

vMlIt    t^   Taihraf   pcvpic,   bat   ti^r 

rkattic*  psnallr.  Iwcaiur 

•r  twoMMMlvn  lua  fee  rarlniw 

pdfalar  nor.    The  (nb- 

th   lb*   vajfiiM*,  «i(]*ct«r  llwin, 

ta  Ubrir  pcrtorsMiKc,  and  tl 

In  flfld  anyoae  wba  itoM  nat 

: »( locoBwtivc*. 

^  Van  «B>o)ra  tte  coMkkntik  ad- 

U  <l*ri  pnioilkv  ino  nMiiiiioa  in 
y  l*M.iwiotin!t-  Ilia  raacImtDtu 
|Mr  atf  "  ■i*][lr ' '  raalllrK  fut  paa«m- 
Ic  ■»!  tba  vl»«a  arr  Mirfinrtpd  Ity 
Bto  tbu  (u  (o  tfcow  an  at«mtiiiiy  to 
»r  «f  Ifcla  tTpr  ovn  tba  dmUe  and 


act  aa  lar*  la  tbia  country 
la  KB(UniL  am!  wc 
Idaiw  lA  a  aUowg  ynjwlir*  In  tbrh- 
B  '  -  »w>aakal "  greaaJa,  trat  whb- 
^■a»  la  *aA*nUaiUnj[  fhr  many 
^  ya^tvaM  thai  prttaio  tn  thrir  luc. 
k  af  tfca  hiad  have  hm  aiadc  twra, 
;  Mr.  La  Van  dahaa,  ntada  a  goad 
ai  hrf«a«  laU,  an  not  a»«4nl 


P 


paMmga'  carritces,  her« 
t  M^  ■  IB  BMMaaly  In  auaWrn  |mi-- 
tf  «■•  N  la  b*  kaaM  owr  a  rtn»^\x 
aibs  tba  camafwi  rn|i)D}nl 

Pttuui  lk«  {MWrafCkn^  but 
||  aa  >b>y  af«  aKianial  oa  amooth 
%m  w^^  of  ibr  camairr*  ia  ia> 
!■«»  tbaa  tea  tlaM«.  W«  aQI 
^  — liaJlaH  panitrapb  i4  Mr.  \jt 

I O*  n^>ority  oT  faat  pawau- 

M  tf  U  bOm  «■  btw  ailll  «  Ciifl- 

taf  31  pcanhl*  of  ml 
aaggb  of  train  t^nr  •^, 
r  ttataiw    a*«Twpna   •:■- 
W   tnU   (■   I' 

laOMBntitt  41  lac  iiw 

Wt  mtXk  a  rauanifrtton  oi 

'  ftal  pTf  iiaiihadte.    lbs 


Bnitliili  locotnotivm  liTcniaa  Sft^OOO  poaada 
lo  w tight,  and  the  Anie^an  locomotive* 
10»,CKn  povmb.  Tbe  drivifiK  wh««l*  of  Ibe 
tontwr  a/T  T  antl  'i  fret  m  iliamcltr  and 
larur  eihaiMt  rotjIc*.  Ihr  firmer  n-duniin 
Uk  nunibpT  uf  ravoIolioiM  {icr  mik.  tbiti 
[finilnriDg  a  (low  <)niag)it,  allowin)t  ihc 
t>f'Hlti(-iR  nf  combualion  lliu«  for  pnMins 
ibrough  Ihr  flur*.  •"  a*  lu  girr  ii{i  lltc 
grratcr  piiTlimi  iif  Ibc  htmX  rvnlvc^I,  lliiii 
cffectiitK  a  hifihrt  rvupdrailoii  per  pound  of 
cval  bunit;  mu\  the  loiter  redaciRC  U» 
liai-k  prnaitrr  un  (Ik  pUtaUh  Ihc  roocDr- 
mice  i>f  a-liirb  U  a  tirnt  klmMlnrk  lo  hi);b 
ipenK:  ilw  inniliU  is  not  ti>  K«t  ilir  titcuBi 
intAth*cylin<'kr.  but  in  irei  it  otil  iiuickly. 
Tb»  AitnTican  tovuiiKiUve  lia«  ■  null- J  lam- 
Tirt  ilrivitii;  wbn-U  nnil  Mnoll  cxbauM  imv* 
t\e*.  thr  (oriiirr  tr<)iiitiB|{  aiotv  ivvolalioak 
lo  the  iiiilt;  and  Icm  effect  of  the  beat 
»-alviilin  Ibr  Qurv  wbik  the  lallrr  kcepa 
the  fuel  ilanciug  on  the  K^^*^*-  ^*'A  Intnis 
\hr  hwiXo  rartiomie oiiiU  in  placr  of^'nrWntr 
aW<f.  nteantns  a  losa  of  Inlly  4.0IU  unil> 
brut  l>cr  (luutul  nf  fud  conauinnl.  By  11m> 
antofitlou  o(  tin^lv  lonmiotiws  llie  fun 
patMcai^rr  lialiit  rtitilil  lie  inureit  •■  Tad  ■> 
UM-  F.[i)clUli  Hi  a  utviQ);  (rf  tifXr  per  t.-eni.  in 
ftlcL" 

Tbeae  atatement*.  if  com^ t.  aie  rCfnatka- 
ble,  and  aboold  cnf^ite  attention. 


Mr.  Wan>er  Millet.  Presiiltiii  nf  the  Nira- 
ragiia  L'ansl  Ci>nMnirllun  Company,  aiilfn 
n(  that  ealerjiriar.  ■»  ixiibI  atKitln^;  lltp 
(Tiiuunnvul  capeOienry  of  tbc  I'.inal.  Thb 
rabjecl  bos  tteeuinc  Male.  No  one  <|ue4tM>in 
the  ranintrretal  *>lvantagr«  of  (he  Caaal, 
oprnteilnt  fairtollH.  The  pnihtcma  rrqaff 
in|[  dincnuinn  now,  aic  the  uirtluxt*  biuI 
nrean*  of  cvoatnictloa.  alao  tbc  trUliim 
the  peofile  and  jpn'vnitneiit  of  till*  <-<iuntry 
(HIl  1>rar  to  Ihe  worlc  tf  it  is  aiilnl  )i>-  jHilJii.- 
DHiner.  .\n  onay  vat  llin  Nibjetl  aonld  hntv 
man  lotrreU  naU  be  mot*  feleiant  to  ilie 
pait  ibat  a  "  conatractina  "  ronijiaay  b  lo 
bave  in  Ibe  nialtet- 


Tb*  eoatHbntlon  of  T  niabimt  Ctfhtilf. 
on  lite  inneaatton  t>f  Haaaii.  conuiat  a 
asmlM:!  of  nmr  point*  tn  thi*  tBnrb  written 
of  ant^cct.  Among  other  tbiaic*,  it  nUlea 
haw  the  ItrilMi  ll'tVTmiueni  Mriteil  tlie 
ialaiMla  in  IMS.  and  tbra  letumnl  thr  tor- 
efeigtHy  ibr  aanir  year.  One  Hiiug  tnade 
rlrsr,  it  that  the  peoplr  iif  tbe  ialanda  la 
r  no«  eKtai,  arr  a  "mbaioiMO''  pndnrt," 
i  <1  a»  \\ic\\,  an  B(rt  an  entieltif  exaaiple  tX 
that  inrturnrv  i>llii:li  ivmi*  tv' inclDile  the 
J  iDtroductitw    of  vicn   and    tbrn  raaiathis 

±j 
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tlicm.  Tlie  problem  af  what  k  to  became 
of  t  weak  pcoplv  wbrn  a  slrouger  aatioa 
gcta  a  fool  hold  in  th«ir  land,  is  licrv  m 
oiil.  Tlictc  b  III)  ri-»tiHiu[tig  iuflticiii-c  but 
llic  titomi  sciittinrui  of  tlic  world,  and  ibat 
iloei  not  count  (or  cniicli  these  times.  It  in  o 
hippy  mailer  thot  tliin  Bulijcct  is  to  be 
tulcrii  up  for  iMilierutiuH  til  W»»litii|^(ju, 
ftnd  Uy  llio»c  who  nrc  likely  to  proceed  with 
caution  anil  fairncM. 


Tbr  I'ftiiiilriiclivf  MnterlnU  of 
Eafrlnn-rliit;. 

B\  piwrmOB  It.  w.  ■xiTH.mHrunii  cmvBtwiTr. 

Thi»  llltle  work.  iiiiiqiM-  in  iWm.  U  in 
miiiiy  rcipccls  a  "dcpttrtiirc,"  as  wc  luay 
*ay,  io.  text  books  of  our  time.  TbeM-  come 
in  CDinuliilive  rrec)«encj*  uf  vbc  roil^inrcuTn 
and  mtiltun  in  parfu  kiiul,  K^ner-ill)'  coiopi- 
Intion —  nil  ijood,  hut  tcdiotii  by  uniftmnilr, 
itnilofttii  uuncccsaarj-. 

The  prr!»i-nl  vue  biVMlifc  up  the  routine, 
(tft  which  oue  \»  IhAcilcful.  It  tH  ut-  »iiiiil, 
nntqtie  in  nitilce  up,  de\>otc(l  to  a  Hii){le  sub- 
ject jninnicfl  from  the  bcjjiini  iiig,  uud  ex- 
Uaiistivcly,  Thrjpdijhic  parlwMi.Hisbiuf  pen 
skelcheii.  «linwit,  or  cjuilc,  "  trec-haud '' 
iumIc,  atitl  have  n  flaror  of  the  shop  und 
labonitoTy. 

The  author  mode»U}'  renuirk*  in  R  short 

preface. 

"Tlii^  objert  of  the  work  is  to  give  the 
filudtJiil  a  start  towart]  that  iindenliiixliiij; 
wbicb  shall  ciiahlc  him  lu  I'elcct  luulutaU 
Iteftt  adapted  for  iiiH^'Iiiiie  purls  subjected  to 
different  workiiii;  conditions." 

11  would  be  more  in  kcepiut;  with  custom 
to  »ny  that  the  sHidcnt  ic  cninlucted  a 
whole  journey,  and  return  trip  with  divce- 
sionf.  nnd  as  a  matter  of  fad,  Ihe  claim 
woidd  be  renscniahle,  in  a»  tuucb  as  the 
whole  itcntiie  cciitcn  lltiallv  on  thi-  »ixth 
chapter,  calleil  the  "selection  of  material." 

Selecting  material,  is  by  no  uicuiia  the 
easy  matter  people  mip[)o»c.  On  the  con- 
trarr  it  is  n  sulijecl  on  wbieb  there  is  inucli 
diversity  of  botli  opinions  and  practice, 
ttlso,  thus  far,  continual  change,  aud  ulivn 
He  eomc  to  Uiink  of  it,  as  professor  Smith 
bna  endenlly  done,  there  19  uo  Kulde  what- 
c\~er,  hut  eii'itoiii,  or  empirical  mtcs.  Here 
we  have,  however,  "  reasons  "  for  adoptinx 
one  kind  or  anotlier  of  material,  and  Mbnt 
these  reasons  «r«  fouudcd  on,  clear  back  to 


the  crude  or  natural  form  at  maleriala,  i 
the  ptoccMca  of  their  coovervion. 
'     We  once  had  ocea^on  to  eritieise  the  till 
of  I'Tufessur of  "  Machine  licsigti,"  i 
Oil    Prttfcamr    Siiiitli    nlicn    he  joined 
(ncully    nl   IMo    Alto.    Un    if    the   pr 
treatise  discloses  his  aicUtoUa,  wc  recall  i 
doubts  as  to  "  design "  being,  in  moM 
specbi    at    leuat,   raised  to  the   clain 
science,  and  an  art  to  be  profeMed. 
preseiil  work  i&  An  niinw  er  to  that  cridcia 
aiid  it  is  only  fair  to  adtiiit,  places  the 
terin  n  new  light.    A9the  title  indlcaU^] 
is    cnntincd    to   material,    but    Ibere   is 
tvasoii    win    other  etcttienU  of  'lesign  i 
not  be  Qintle  amcnHble  to  similar  met 
of  Itratmcnt,  and'if  PTofewor  Sinilli  will] 
oti  to  deal  iti   a  Miailar   tnauiter  with 
portionrs  stmiiis,  Jricllon,  endtiratiee  of  i 
faces,  iraiumissioti  uud  ailupUtknt.  as.lw| 
wilb  ninlerial.  uud  poup   the  whole 
the    cninprehcn»ix-c   title   uf'tusichinc 
Mfpi,"  he  will  have  accomplifthed  «lul ! 
hceri   oiiU-  Rtlcnipted  under  the  swih  1 
by  others. 

We  lini'c  sonf  oti  thus  for  and  cob 
our  spaCT  withcitit  particular  mcDtion  of  I 
coDlciibi,  niid  have  only  room  to 
npon  a  scholarly  diction  in  the  work  tb 
surprising.  There  is  a  preci««  use  of  1 
nicnl  tctms,  aud  of  f^nerat  expression,  ia 
caliiiK  cducstiou  in  a  wider  fiebl  tham 
country  ani!  one  lanKuafjc  penutl*. 
cttugralulatc  Professor  Smith,  abd 
mend  everyone  eng&ged  in  consti 
work  of  metals  to  prorrure  the  bowk  «a 
amine  it.    Trice,  SO  cents. 


We  woiidef  if  the  reailera  of  I> 
or  niiy  uUier  journal,  ever  considetvA 
lalxtT  involved  In  this  department.    V»i 
not  prrlead  to  a  earefal  reading  of  the 
ter  neiit  in  fur  notice,  and  cotifess  toi 
temerity  in   nritiiig  opinioDti  that  are  in' 
caac  made  up  fiom  other  reviews, 
before  us  now  is  a  treatise  of  SOU  pafe*  < 
the  "Thcorinof  Slmctiues  aud  Streagtbl 
Maleriab,"-'a  world  of  inailiemattca 
of  work  —  by   Prof.   H.   T.    Sorcy. 
montb  we  laiuit  vmie  on  opiaion  of  I 
work,  but  how  form  audi  opinion,  and ' 
will  it  be  worth  when  formed.'     rcrbapal 
common  wny  is  the  best,  shelvr  ihc 
and  publish  its  title  and] 
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Tlic  kM»  of  the  S'anmk.  Wliitc  Stnr  ffriglu  Atmnicr.  U  ibc  tnoM 
rvautfkable  maritw  cvrat  of  reccut  tiinc«.  Sh«  was  4liO  fe«t  loug,  40 
fact  Imoi.  6,4Kn  Ions  rrKiBtcr,  A.iKKI  han«  powrr.  nml  fin>t-c1iiK.« 
,  ni  at)  rcfpects.  She  wilctl  fTora  I^ivcrpool  at  tlic  eitd  of  February 
laat.  uid  hss  ml  hem  hcanl  of  sincr,  unless  >  nrport  of  seeing  one  of 
bs  boaUs  in  mid  ucmn  Is  cnrrcct.  A  gnax  many  conjectures  bave 
pot  fcrtb  as  to  the  proliabic  csu«e»  of  the  dcatntctioii  oT  the 
'■Up.  md  amofifc  ihem  ombxion  of  what  nc«nu  nioct  pnbflbtc  of  all. 
that  «bc  capRicd,  ritbrf  by  failaic  of  her  power  In  k««p  her  bend 
,  aa  the  tea.  or  bv  tcuoq  of  itnfrroper  loadinX'  Th«  failure  of  her 
the  failure  of  tbc  engincK  of  any  »btp  in  a  Btorm  may 
to  her  deitnirtioa.  When  iltuiblcd  !ihe  will  at  nocc  fall  off  into 
tkc  irooKb  uf  ibe  aca.  and  by  rolling,  expose  facr  dpcka,  which  will 
,  WcRMbcd  in.  Tbcdcck  of  a  ubip  is  her  vulnerable  pqrt.  The 
hemit  tteariy  6al  are  weak  acconlingly.  The  A'apvmu,  being 
lor  curying  cattle,  mould  be  uumercnui])'.  but  weakly 
■ud  amc  c»dly  sma«bed  in  than  a  passenger  steamer 
artlh  atnxig  sod  miUnttous  balkheadji.  Those  wbo  have  gooe 
lklH|^  ■  wrrr  mmtiii  iu  Ibc  North  Atlantic  will  not  wonder  at 
doe  to  the  riir>  of  (he  teas. 


The  discussions  one  meets  witli  in  varioim  pubtioilions  respecting 
sliip  building  in  thiscouiitry,  commonly  deal  atone  willi  our  ability 
to  produce  ships,  thnt  i»,  of  th«  skill  r^uired.  Inn  this  is  not  the 
problem  at  all.  Ships  can  be  buill  in  any  countr>%  in  China  and  Japan 
tor  cx-iaiple.  mtd  are  buitl  there.  The  skill  re<}iiire<l  is  a  movable 
commodity  and  can  be  concentrated  in  any  conatr>-  where  tliere  are 
the  proper  iiidncemeiits  offered.  The  problem  is  the  cost  of  material, 
ma  in  tenancy,  uiid  dues  ot  taxes.  So  loii};  as  a  .thip  i»  taxed  for  mak- 
ing roads,  sewers,  school  funds,  police  duty  and  crintiilal  procedure 
on  laud,  and  then  in  taxed  aj^ain  for  marine  ducji,  ho.spil.iU,  lights, 
pilotage,  tounuKC  euroUmetit,  und  other  tuariii«  taxes,  which  av  one 
OH  land  pays,  wc  cannot  succeed  with  ships,  no  matter  what  skill  is 
brought  to  bear  in  their  con-striiclion.  We  have  never  heard,  and 
do  not  expect  to  hear  of  diSicuUy  in  building  dblps  in  this  country. 
It  is  the  cost  of  owning  and  operating  thciu  that  lies  in  the  way. 

The  Jrrigatimt  Agr,  for  March,  contains  a  long  acctinnt  of  the 
Kern  County  Land  Company,  which  is  not  only  one  of  the  greatest 
corporations  of  the  country  in  the  extent  of  their  operattous,  but 
also  a  peculiar  one  in  their  methods  of  business.  The  company  con- 
trol 4Sy.90l)  miners'  inches  of  water,  cq,ual  to  8,000  cubic  feet  per 
second,  and  own  400,000  acres  of  land.  They  carry  on  fourteen 
large  farms,  and  have  under  cultiviition  07,000  acres  of  land.  Their 
system  of  irrigation  cmals cost  $4,000,000.  They  aietwenly-.seven  in 
number,  300  milca  of  main  or  trunk  lines,  and  1.100  miles  of  lateral 
or  distributing  canais.  These  facts  of  immensity  arc  surpassed  how- 
ever by  two  more  important  ones,  namely,  no  bonds  hn\-e  ever  l«ecn 
issttcd.  The  owners  furnislied  the  money  for  the  vrark,  and  it  i-s 
claimed  tliat  no  one  has  ever  hod  to  complain  of  oppression  or  unfair 
dealing  on  the  part  of  the  land  company. 


Some  wise  person  has  said  that  "  comparisons  arc  odious,"  and 
it  is  to  be  regretted  that  the  author  of  the  saying,  whoever  it  was. 
had  not  the  power  of  enforcing  bis  opinion.  Few  people  consider 
The  bad  ta.ste  of  eomparisons,  or  obsen-e  llicir  avoidance  by  all  well 
bred  people.  The  Inte  Secretary'  of  the  Navj-.  it  ft  club  dinner 
recently,  when  there  were  u  number  of  Gennans  present,  boasted 
that  the  Ameticnn  Navy  was  superior  to  that  of  Germauy,  which 
with  double  the  population,  .and  twenty  times  the  amoimt  of  sea 
coasl  \^  not  to  he  wondered  at.  besides,  we  arc  distinctly  inferior  in 
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cfa  tamv  impurtant  bnoch  of  tbe  tnarinc.     The  GenDans  bavc 

'  for  BOi*  ttum  Iwvnty  yeais  past,  tieeii  (>p«nitiiitc  utidrr  uur  riiMcsi, 

OIK  of  the  &DQII  truuhAtlAiitlc  lines  of  incrcltiuit  steamers  totwvcral 

of  tmr  pftiici|Mil  «m  jmrts  without  any  Kitvciimictil  sulfsiily,  Bn<l  wc 

CDorittde  that  the  SccTcUr>-'s  statemnit  was  in  bad  Ui«te  aitd 


Tbc  iliacortry  of  Ibc  bacilli  or  tabcrculosiB  ur  coosuniptioi),  by 

[l>r.  Koch  WB»  a  great  fact  in  the  prn^roEi  of  science,  not  only  in 

[nspcet  to  tbfai  fatal  malady,   but  in  respect  to  other  (liseases  and 

neana  of  sacctwAil  ttrattnent.     kittle  is  now  heard  of  tbe  lyniph 

tfa«t  caufcvl  »tich  an  cxcilvineiit  tUrou];hout  the  world,  thrc«  years 

i^ajto.  bat  it  i&  not  dead,  on  the  coDtrar>'  ><«  pursuing  its  even  nay  of 

"cvtilatkio."     Thor   Important   discoveries  never  burst  upon   the 

work!  in  a  prrlrcl  fonn.       They  rauM  pursue  the  tnct-iloblr  rourw 

I  of  «low  and  tediau»de\'«lopmei)t.     Dr.  Kocb  is  not  Idle,  neither  are 

I  bt»  frkmb.  and  the  latest  announcement  respecting  hitt  trratment. 

I IV    hi^  line  of  Irvatment,  in,  thnl  otber  physicians,  etFpecially  Or. 

KIcIm,  a  Ccnnaii  investigator,  and  Ur.  Hunter  in  Iiiigland.  ha\-e  no 

■ffj<(W"<  the  lymph  trcuttDcol  il<>  to  avoid  uU  llic  dangerous  symp- 

Mna  thai  fbfrncrly  ntiendcd  on  ita  adminiatration.      EiKblccn   per 

sant.  of  thine  liralcd  are  cured,  and  there  is  much  promise  in  ruture 

I  ova  tbi*  rruill. 


Our  mtcat  nolc  with  amuiWinenl,  rather  than  ccncetu,  in  many  of 
oar  trade  publications  the  prominence  given  to  rcpoils  of  bnd  trade 
■od  dedioing  induntrieit  in  Kngland,  and  in  obliged  lu  think  that 
Uk  AtiUion  of  this  literature  are  exultiiit;  ^>ver  the  circumstance, 
mm\.  it  not  the  gciKml  rule  to  ^1  uut  to  Dritisii  inve^tars  wbatrvrr 
jnliutry  a  parcjuarr  can  be  fonnd  for.  This  can  bardly  W  Ml 
down  to  sympathy,  bnt  rattier  to  other  \t>»  commendable  objects. 
Ttmiii  mMOfOttg  oar  people  who  know  the  commercial  constitution  and 
poliey  tif  tbe  BritiiJi  Mmpiir  or  its  head,  tiie  Vnited  Kingtiom. 
attach  little  inipMrtancv  to  a  dccUnc  of  indiutr)-.  or  even  of  trade 
tfaerr.  When  it  t-«  more  prafilable  to  ni;itnirji^ture  and  trade  here, 
or  ia  any  other  country,  no  matter  where.  KriliKh  capital  vn\\  frtllow 
lOd  tkc  pni6t»  will  Mill  lend  to  London,  as  tbey  do  now  from  Bombay 
the  •atne  as  fnHa  Uanchtr^ter.  Tbe  resouren  of  Sweden  and  Bel- 
gittm  uc  now  to  a  sreat  extent  directed  Ui  Loudon,  so  i^  a  biUioo  of 
dDQan  invealed  In  ihi^  coaotr>\  not  lu  niaittun  Asia.  Aiutta- 
aad  African.      The  difficidty   i*  that  mowl   people  snppoae    the 


an  ^^^  COMUKNTO. 


I^uipire  to  conBist  of  the  United  Kingdoni,  tlie  capital  so  to  call  U, 
of  Z{2.'i  millions  of  civilized  ]K;apIt:.  It  is  too  vaKt  »  "machine  "  for 
popular  underalauditis,  and  one  in  whicli  our  own  iiilertsts  arc 
bound  up  ilia  thousand  ways. 

The  Cincinnati  Southern  Kuilway  from  that  city  to  \cw  Orleans, 
was  built  hy  Ciiicinnnti  and  leased  to  a  company  for  a  tenii  of  fifteen 
years  at  a  rental  of  $NOO,(H)0,  $WO,<tO».  and  $l.OOO,(KK>  per  y«ar,  for 
three  terms  of  five  years  each.  The  lease  was  extended  in  1881  and 
in  1882,  the  secretary  and  treasurer  issued  $300,000  of  unauthorized 
bonds  that  were  a  loss  of  that  amount,  and  thui.  with  a  falling  off 
in  earnings  has  put  the  road  into  the  hands  of  a  receiver.  The  c<iii- 
struction  of  this  railway  hy  a  city  was  an  extraordinar>-  scheme*,  and 
wa»  commercially  a  success.  It  would  no  doubt  have  bcvn  m>  ia  nil 
respects  if  the  city  had  retained  the  management.  There  was. 
along  from  1S75  to  1880.  a  disposition  to  cut  Ciucinuati  out  of  the 
railway  routes  from  the  Xnrtli  to  the  South  hy  going  amund  and  to 
each  side.  The  city  accnrdiiigly  conslnieted  a  road  of  their  own  to 
New  Oleans,  of  course  under  uufavorahle  conditions  except  as  to 
Ciiicinimti  ilficlf.  because  of  dividing  a  traffic  already  provided  for. 

Wc  are  called  upon  so  often  to  notice  the  purcha.se  of  machine 
tools  abroad  by  the  Canit-git-  Company,  that  very  soon  the  matter 
will  liecome  .'itnle  news.  The  latest  addition  is  a  hydraulic  forging 
press  to  he  made  in  England.  Just  why,  it  is  not  easy  lo  six, 
unlcs<i  to  save  in  cost.  A  forgiuR  press  is  little  more  than  a  mass  of 
iron,  distrihnted  in  a  simple  manner,  not  involving  any  feature 
except  immensity,  that  is  ihuuglit  to  be  worth  technical  description, 
and  there  are  finns  here  who  would  very  willingly  ha\*c  uuderlaken 
not  only  to  make  such  a  press,  but  conld  no  doubt  have  added 
improvements  for  the  intended  use.  It  is  possible  that  some  arrange- 
ment is  made  whereby  the  duty  is  remitted  or  modified  on  these 
machine  tools,  if  not.  then  perhaps  it  is  Mr.  Carnegie's  intention  to 
patriotically  add  as  much  as  possible  to  the  national  income,  by 
paying  in  the  customs  taxes. 


Inijustkial   Notes. 

whkkbark  Mranici^  in  tlictr  c«iun«f  »»f  evrtliitioii  wvm  now 

I  to  br  arlUlnK  Inck  inlu  the  platx  tlinl  llitr  Ixsl  laarinr  eiisii)cering 

[slEiU  buMttifcnH  to  theni.       There  vast  "commercial  raargiii " 

■adoabtEally,  in  tnodlfying  shi|)n  to  a  ntridly  c»rg<i  b«ti»,  with  a  cor- 

wponrUnt  loaa  of  seaworthiness,  and,  a&  wv  have  aevenil  limr-H  pre- 

I  dieted,  tbc  sdicnic  iif  not  likely  to  much  dintiirb  iiii  art  thnt  \iM  for 

I  ten  cntttirM*  or  more  eii|^[Mar<l  the  experieiKv  nnd  nkill  of  the  pco- 

'  pie  of  >n  civilized  [Duntrie«.     No  niiv  hits  riiiesiicnieil  Ihe  increment 

of  load  that  coatd  be  carried  at  slow  speed  in  a  iipoon-bow  fiat-lMt- 

tomed  bar^e,  ijt  even  thnt  n  spar  <lcck  could  be  dispensed  with  under 

oTtatu  mcuinstiinoe,  but  tlic  ijuesliunublv  part  \\;is  the  extravagant 

I  clstoia  of  a  "  icTolntlon  in  naval  arch itecl are,"  that  *r«it  fotth  lo 

Itbr   world   at   the   time  this  tiiicouth  fomi   of  nmstnictton    began. 

Then  U  a  limit  tn  ntilitariani«m  even  nt  (his  day.  nnd  we  think  pas- 

tcrily  win  *er  dteivwalcr  vewiels  ver>'  moch  in  the  same  form  they 

areiMTCr  enostnicted.   but  of  much  larger  size,  and  with  some  addi- 

tioa  of  •peed.      The  Ituii  b»w  and  hollow  stern  linetc  cut  heavily 

iolo  cargo  and  camintiA,  but  itiox  who  have  had  mncb  travel  in  the 

Xivth  .\llanttc  are  ^tirr  to  see  times  when  carRo  is  nnt  the  prindjial 

matter  to  )ic  ronftidenrd. 


We  usaally.  with  due  dclerence  howe\'er,  indulge  in  a  little 
pnphcsy  nspccting  new  invrtilions  that  cunie  forth  to  an-ulutiuuize 
cxiatisK  pnctkr.  and  did  m  when  tlM  '  American  cnj-iiie'*  appear^, 
gtvtD|[,  as  our  reodcn  uiay  reinemlier.  muie  biiitorj'  of  the  "  >twa*ih- 
ptalK"  type  of  RiRineii.  an<I  remarked  upon  titc  vice  of  roller  liear- 
rac*<  vliicli  wan  a  fnittire  of  the  en)*inc«  nbnve  tinmrd  The  company 
•bo  made  tlmn  we  have  every  reanun  to  think  are  cnn.«:tentious  and 
Bpriftfcl  bttstwm  men.  and  arc  sorrv'  to  note  that  the  works  have 
•bat  dnvn  fur  tbe  prmrnt  It  i»  only  Miicidal  In  <>lrikc  out  in  such 
avTcl  line*  of  crnintrtietioti ,  tritich  the  ablest  rngineemcoudemn,  and 
the  aoaocr  the  makem  of  the  "  American  etiftinc  '*  |tct  bock  to  the 
commtiunal  line*  of  accepted  Rood  practiix  llie  l»etlcT.  There  are 
tahcnvt  faoItK  in  all  kind^  of  pi^non  ntnvcmmtK  when  oncti  tDove- 
MEMt  ia  tMl  sh«olutel>'  uniform  over  the  beatittj;  .■iurface*.  The 
aiDc  rale  applies  to  all  surlaces  working  under  inrnutr.  and  tbia 
far  the  tmly  way  of  confomiinic  to  tht»  mir  ha^  licen  to  mow  pia- 
bant  backward  and  forward  in  plain  parallel  cyliuden. 


M«ssn.  Queen  &  Co.,  or  Philadelphia.  maVers  of  scientific 
instninients,  have  inkeii  up  the  itiiinufadun;  of  steam  engine  indicn- 
tor*.  Kleam  and  pressure  gauges,  and  thereby  liavc  entered  a  field  in 
wbich  they  will  meet  nitich  competition.  The  point  to  which  wt- 
wish  to  call  attention  'm  the  employment  nf  deflecting  ic]>riiig»  for  [lie 
indicators.  H  is  possible,  but  hardly  so,  that  Messrs.  Queen  &  Co. 
can  so  prepare  a  deflecting  .spring  that  wilt  not  break,  and  will  give 
regular  ordinate^  of  strain,  but  we  duubt  it.  The  fact  is,  deflecting 
springs  of  all  kinds  arc  nnncccs.sar>-.  and  a  kind  of  mechanical  nui- 
sance. The  accuracy  of  fitting  now-a-days  permit.'*  the  use  of  pis- 
tons resting  on  ela^ic  fluids,  and  other  devices  to  protUice  elastic 
resifiJlaDcc.  and  the  field  is  wide  ciiongh  without  employing  deflect- 
ing springs. 

The  two  new  Ciniard  *hips.  the  Campania  and  /.tirania.  are  fit- 
ted tip  with  metallic  berths,  and  the  question  is,  why  not  ?  One 
hardly  ever  sees  a  bed.*!tead  of  wood  in  Kngiand,  and  ihe  wonder  ut 
that  the  same  practice  has  not  been  sooner  carried  out  in  ships. 
These  metal  berths  are  exceedingly  fine  in  appearance,  with  bot- 
toms of  woven  wire,  and  omanientnl  pnneU  in  front.  The  varioii.'* 
members  of  the  framing  arc  cyliiulrical  su  there  arc  no  comers,  am! 
the  whole  seems  to  111  in,  and  haraioni^c  with,  the  ship  itself.  The 
principal  berths  aw  so  airanged  thai  when  the  mattresses  are  raised 
the  front  rail  shuts  down  beneath,  so  the  lower  berth  is  at  once  con- 
vertcti  to  u  sofa,  or  iu  ^^niootll  weather  the  "'  rail  "  can  be  dispensed 
with  in  the  tipper  berths  also,  if  the  pil^scnger  prefers. 


The  Mersey  Dock  and  Harbor  Hoard  at  Liverpool,  Knglaud,  are 
now  ha^-ing  constructed  what  will  be  the  largest  dredging  machine 
ever  made.  It  is  on  the  suction  or  centrifugal  plim,  having  two 
piiinps  with  pii>cs  SH  inches  iu  diameter.  The  \-essel  is  to  be  of 
steet,  320  feet  long.  46  feet  10  inches  beam,  and  register  2.64M  tons, 
and  is  of  the  highest  class  of  marine  construction,  so  as  to  be  listed 
with  other  vessels,  There  are  eight  hoppers,  holding  altogether 
3.000  tons  of  sand,  which  is  the  material  dealt  with.  The  plans 
coiitcniplate  the  filling  of  these  hoppers,  steaming  out  to  the  dump- 
ing ground  and  reluming  in  one  hour,  so  the  c;ii)acity  for  ten  hours 
will  l>c  30.000  tons.  The  board  arc  now  carrying  on  a  similar  oper- 
ation with  a  .smaller  machine,  and  arc  so  well  pleased  with  results 
that  thi.'<  larger  one  has  been  ordered  mid  is  now  l>eing  cotistnicted 
by  the  Naval  Armaments  Company  at  Barrow. 


lyRUHTRtAt.    SOTSS.  SK 

Mr  Cli«ric3»  p.  YMtituui.  ii  civil  engineer  with  nine  yctm'  cxprri 
rm  ia  Central  Amrrica.  mainly  in  railway  mirveyft  and  construc- 
tkm,  writes  in  tbc  Engimfrring  Afagojint  oi  a  Pan-Atncrican 
naflway  between  North  .-ind  South  America,  and  we  tliink  his  vicWK. 
■od  the  fiacte  {wrwutcd,  kIhiuUI  twttle  that  chimerical  scliciue.  He 
patotaoat  how  the  dlManccft  are  xreatcr  by  himl  than  by  sea,  nnd  the 
cobX  of  tiattitportiiig  pasaei^crs  atid  fright  w-ould  tw  at  ]ea-<a  dmiUe 
a»  Btnch  by  rail,  ptuvideil  a  railway  eould  be  built  ihruugh  Central 
Anterira  al  ail.  whit-h  he  donbts.  The  accounts  of  cmtslnictiiiK  ao^l 
UMintaitiing  llic  lailwayi^  nuw  in  CoIouibi:i  should  Mrllli-  the  matter 
Mr.  Ycatttuui  surwywl  a  route  from  near  Honda  to  HoRota.  on  the 
Maxdalcnn  Kil-rr  0(MI  mile;>.  throUKli  a  swamp  20  t(i  lUO  miles  in 
width,  ami  ttay%  it  wonld  co^t  fAii,i)iiOii  mile  fur  n  cheap  road,  nnd 
the  iralSr  would  not  pay  fur  halfthc  rcfuiirs  al»nc,  In  concluiiion  he 
«iya  that  if  a  railway  wan  built  thmtigli  the  Islhmns  countries  no 
ciMBpuir  in  the  wiirid  would  tnaitiLiin  it  for  tht^'  trnlfic  that  wuuld 
fttaa  ovet  iL  ThU  Pan- Americait  railway  scheme,  a.4  here  described, 
it  iBiicb  like  lie  IjiwefH'  canni  in  practicability,  nnd  even  if  possible 
lw»  no  object,  because  the  wiiter  lincK  nre  ^hofter. 


PlofaMK  I'nwin  in  his  late  lecture  befon;  the  Society  of  Arts. 
I^atdon.  on  "The  TninMiiiasion  of  Pon-cr  from  Central  Sutions," 
naiMged  to  mjt  a  good  dral  that  waH  new  under  a  head  that  is  tscnrly 
aabMOyivan]  as  "Technical  Tniining."  The  main  lutiut  .>ibowii 
wis  tile  lOM  by  operating  cngino*  aX  lci«  UkkU  than  they  are 
iBlnideil  lor.  For  CorliiM  engine*,  one  tei^t  at  CretLOot.  Prance. 
fclwud  an  foliowii: 

L«-4  of  KagiMt  I  \  ?,  H        J* 

BSdnry.  CowkiHiDX  -     .St       .711       .74       M       M 

ftSdnter  N'an-<T>n.)eD>inK  ,M         M         .TH         .«7         .A2 

With  ga*  and  petrnlenm  engine*  a  test  made  at  Dresden,  tn  Ger- 
HBajr,  itbowed  cnn  greater  loss  by  reduced  loads  as  follows : 

l^Ml«rEagtMM  I  I4        ',         >4        \i 

Oa»pclt»rw  |-n«eT]>er  Hour,  r«ct         •H.l      SR.h        a«         ■M.K    flM 

t^ttmleuHin*^!.  lb* ai«      1.11       1.44    tl.W    4.3(t 

A*  tbcMc  remits  do  not  much  depend  upon  the  kind  of  engines,  it 
cm  be  ■MttBwd  tluil  the  toss  by  light  loHd*  \*  (piite  constant  in  all 
OKo.  In  leqxct  to  tbc  proposition  of  Mr.  Dniit  llalpin  for  .itoring 
teal  in  water,  which  wc  mitieed  last  motith,  rrofeanr  Utiwin 
ikowed,  aa  wc  predicted,  that  it  wonid  coMt  nlrniil  |;10  per  hone 
pHRrfar  ancb  a  piani,  again.<>t  flMH  fur  stDring  go*  and  $1.16  lor 
ukctricilv. 


aM 


iSDUSTSUL  yOTES. 


Tbe  liNf^inrer,  London,  savK  that  notour  of  the  recent  fiuA  men- 
of-war  could  cross  the  Allantic  at  full  sfKCd.  tliat  is,  could  not 
caiT>'  fuel  enough  to  run  3,000  inilcK  at  full  !>[>cietl.  It  is  tnic 
mcTCi.aut  steamers  can  do  thi»  at  us  ^nai  sptrcd.  <ir  c\'cn  grmtrr. 
but  tliey  are  not  loaded  down  with  armor  and  ^iis  as  liattle  ships 
are :  l>e»ides,  the  war  sleaiuers  have  more  beam,  and  cannot  be 
modeled  for  speed.  By  Froiid/->  rules,  an  increase  of  speed  out;  per 
cent.  cflUs  for  S  per  cent,  of  added  length,  6  per  cent,  in  tonnage, 
and  7  per  cent,  of  power.  Tins  is  very  wide  of  public  opinion  in 
this  matter.  I-«ngth  or  sizv  of  a  vessel  is  an  obscure  factor  in  the 
CAse,  notensy  to  eiepUin. 

A  proposed  new  scale  for  wire  gauges  to  be  presented  for  coufir- 
nintion  by  Couk[^-'>-'>  ^  ^  uatiotial  standard,  will  be  a  wonder  in 
meteorology,  not  only  in  its  divisions,  wbieli  c<>rrt>iHHiil  lo  n<> measure 
(HI  or  under  the  earth,  and  with  a  nomenclature  uiiprunuunceable  and 
absurd.  For  example,  tlic  Rrst  numeral  is  "  OixmHio,"  whatever 
that  may  be  called.  This  means  half  an  inch,  and  is  one  dinteuMoii 
out  of  two  in  the  whole  list  that  can  be  expressed  in  the  common 
divisions  of  an  inch.  The  other  is  a  factor  of  this  .2ft  inch,  which 
i»,  uo  doubt,  an  aeddeut.  In  the  fractions  of  an  inch  we  have  iUb, 
f^Io  and  ililn,  with  correspond! n};  decimals  such  as  .006C-)i)R25. 
The  base  seeuis  lo  be  the  number  of  ounces  in  a  squnre  fool  of  sheet 
iDctal  corR'spoiiding  to  the  gauge  numbers,  but  even  this  varies  to 
liaU'e.H  and  (luarter  of  ounces,  but  ounces  are  a  unit  not  o(len 
employed  in  commerce  or  compulation.  Take  it  all  in  all  it  is  the 
most  complete  jumble  ever  invented,  and  if  presented  to  Congress 
should  be  held  until  Governor  Knott,  of  Kentucky,  will  be  avail- 
able lo  tuake  a  speech  on  the  subject- 


There  is  notice  in  some  of  our  exchanges  of  the  method  for  veu- 
tilatiiig  the  Carnegie  Mu.sic  Hall,  at  Pitt.-ibiirgli.  where  the  fresh  air 
is  sent  in  at  the  top  and  escapes  at  the  boltoni  of  tbe  hall.  This  it 
sccuis  is  done  to  keep  the  air  pure  at  the  top.  where  tlic  foul  air 
aecumuliile.t  and  is  eommonly  dLsebarfjed.  If  lb»t  object  t»i  iittaincd 
there  is  merit  iu  the  system,  but  we  fail  lu  sec  the  theory  on  which 
such  a  result  is  ba.'sed.  The  disjiosiliou  of  the  air  strata,  to  so  call 
it,  in  a  room  is  dependent  npi>n  leinpeniture.  and  the  wnratest  air 
will  go  to  the  lop,  whether  fresh  air  be  sent  in  there  or  elsewhere. 
The  impulse  or  inductive  action  of  air  currents  supplied  for  ventila- 
tion is  too  ^renk  to  ha\'e  much  to  do  with  the  dis])0!;itiou  of  the  eou- 


tainrd  air  hi  a  hall,  or  ibe  dtntliited  dr  us  it  may  be  called,  aud  ir 
tbov  i>  any  advanUire  in  tup  inlclK,  it  laclch  the  MrnTTant  of  infer- 
■tkm.  If  the  air  injcctrfl  is  (moler  than  thai  in  a  room,  it 
deKviiibi  to  tbe  bottom,  and  in  dcscciidiitt;  will  not  much 
tbe  &x«l  volame  in  tine  room. 

TIk  Wonhiugtoa  Tomp  Coaiputiy,  of  New  York,  arc  the  lirst  to 
vngravjngK  of  their  exhibit  at  the  WocUI'm  Fair,  at  Chicago. 
It  win  be  OD  tmmciMr  odc,  iorlml  iig  water  raiding  apparatiih  fiir 
,000,000  f^allofu  a  day,  which  i»  cuiitracic-ii  for  it^  a  portion  of  iIk 
jpjMial  Mipply  for  tltc  exhibition.  The  largrst  en^tie  will  raiite 
iftewi  million  ipillons  a  dny  :  another  ettttine.  ei^ht  uiillioi)<i.  These 
«a(bibit»  wilt  lie  in  a  separate  aiiil  ^pcciiil  buildiii^,  atid  will  rank 
■aoog  tbe  principal  one*  of  all  kinds,  and  certainly  be  the  inont 
vUhmAvc  in  tbe  cta».  Tlie  coQ\Tmon  nf  ilirvrtadinK  siram 
lpiM|»  to  macbtwa  of  brgh  ecotMjtny.  in  .-in  American  iiivcnliou, 
Craak  motion  has  for  alt  time  past  been  thought  indispensable,  and 
I  bat,  if  the  water  i-i  tu  Ite  nim'ed  by  "jerks."  Direct  act- 
!»  an:  the  tan-aX  Mrietilihi:  niodiiiciilion. 


The   \fanmf  Kfitth  iu  a  recent  iwue  published  a  {tW.v  of  dnw- 

Ibat  t«  the  most  remarkahle  "exhibit  '*  of  marine  rtiKinecring 

'  that  ha&  lieen  prodnced.      It  rrprc^ieuLs  the  engines  of  die 

S.  Steamer  I'owbatan.  built  in    IHI9.   and  of  n  modem  torpedo 

of  Uke  puwvr.  bailt  in  l.S!ll       The  following  quantities  wiH 

(be  ooitlivftt.  or  at  least  gi\Y  nn  idea  of  it.  but  the  drawing!) 

a  much  belter  impraAton  of  the  chan);cs. 

Hone  l\i»rr  t.ir.'  .   I.M» 

9*mm  Prrwv*  lA  IU  .  SSlI  ll>«. 

IW^KK  rf  Mifciagy diM  ibm  .UtuM, 

Vdcbl  rn  Hon*  PWMT-    -     .  IC!!  IU  U  U«. 

The  pCDpuninat  ate  na  fotlowA :  Steam  pre<BUiv  as  16.0  lo  I  ; 

jgbt  of  roacbinrry  11.3  to  1 :  weight  of  niachittcr^-  to  each  hone 

ivct  17.7  to  I.     Thiv  i»  not  only  a  re\-olulion.  but  ia  tranaJtion  to 

■ew    ficM    aIln|{tllKT.      Tbe    change  is    primarily    in    greater 

and  puMo  aperd.      The   reilnction  iti  wtij;ht.   it  will  be 

i»  approximately  as  the  increase  of  steam  pressure.     The  rela- 

Me  of  folalioa   wt»  iierbapa  as  one  to  fideen,  and  the  pb- 

apted   aa    10    lo    I.       The   elements   entering    into   ihrae   twn 

anr  tbe  mud*   in  exix}-  re«pcci.  the  dif^reoce  is  "c\'o- 


LOCAL  yOTES. 


LOCAL     NOTES. 


"We  have  receive*!  from  Mr.  F.  H.  I^vermore,  of  the  T'Olsoiu 
Watcr-Power  Company,  a  fine  collection  of  photographs  showing 
lilt  i-ijtistriictiou  of  the  dam.  acjucduct.  power  houses,  and  other 
details  at  Folsotn.  The  purpose  is  to  convey  lo  the  City  of  Sacra- 
mento, by  means  of  electricity,  a  portion  of  t[ie  {lower  derived 
fuim  x\k  works,  and  tenders  for  the  electrical  plant  have  been  nsked 
for  fnim  several  companies  engaged  in  that  line  of  husines!<,  espec- 
ially the  General  lilectric,  Westinghouse.  and  Siemens  &  Halske 
Conipaiiics.  The  Water-Power  Company  have  a  fine  property,  and 
the  improvement  in  it»  ultimate  results  will  be  amonj;  the  most 
noted  ill  this  Stale,  especially  if  the  transmission  tu  Sacraraentn  is 
successfully  accomplished,  and  of  this  there  can  be  no  ctoubt.  The 
present  liniitntion.'i  of  electrical  Iransmisision,  especially  :ui  lo  first 
cost,  will  soon  permit  the  ulilizatiou  of  such  sources  of  power  in 
this  State,  and  the  increase  of  power  oonsuniptton  will  more  than 
keep  pace  with  the  .';upply.  so  it  is  not  likely  that  plants  now  put 
down  can  ever  become  unprofitable.  Water  raising  for  irrigatioa 
might  alone  consume  all  the  power  that  onr  mountain  streams 
afford. 

The  newspapers  have  succeeded  in  filling  out  a  good  deal  of 
space  with  the  "  .Ifottferey'i  boilers."  tlie  AVw  )'ork  IVarfd  furnisb- 
ini;  the  raw  material.  These  boilers  so  far  from  being  ruined  come 
ont  of  the  forced  trials  in  belter  condition  than  in  the  case  of  the 
other  vessels.  One  hyiler  was  perfectly  light,  the  other  developed 
some  leaks  around  the  tubes,  as  all  new  boilers  arc  expected  to  do. 
iind  n-ipiirtrd  only  rc-caulltinj;  after  the  furniict;*  were  cooled  down. 
On  ihe  Hritish  ship  I'utean.  built  at  Portsmouih.  and  just  now  got 
into  commission,  the  tubes  leaked  so  bndly  on  her  first  trial  trip  ns  to 
prevent  any  definite  resnh.  There  neither  is.  nor  was,  the  Urast 
grounds  for  the  foolbsh  report  in  the  Hvr/rf.  On  its  appearance  the 
contractors  requested  the  department  to  order  the  Af(in(frey  out  on  a 
long  run  as  the  quickest  way  to  detennitie  the  rondilion  of  her 
boilers,  also  have  asked  for  an  official  examination  of  them.  The 
best  way  in  all  such  cases  is  to  wait  for  the  word  of  journals  and 
people  who  can  distinguish  between  a  steam  boiler  and  a  water 
tank.  This  no  one  on  the  stnfTof  the  World  is  likely  to  do,  and  the 
remark  applies  lo  the  newspai)er  press  generally.     We  will  add  that 


4 
I 

I 


4 


KLMCTBICtrr. 


ooomnnicmliag  valves  In    the   pipes  of  the  ifonltrty  all  shot 
JBAtkally  «cainM  backllow.  k>  (be  ground  work  of  the   Wortft 
timty  »  a  oo'lh- 

Tbc  Folloa  Hti];iiin:nti);  nii<.l  Stiipbuildiii);  Cunipaiiy,  of  lhi» 
City,  orr  proyvwnf;  witli  tlicit  new  plant  on  the  north  roasl.  and 
Imtc  d(W  ia  place,  nnd  in  um.  a  auiuber  of  bigh-clsM  heavy 
■adltnc  tools.  The  niluatinn  ti-hktl  wc  haw  rt-ccnlh*  vx.iniinc<l,  i)t 
i^Mi  iiiHj  bvorabVe.  The  land  is  \kw\.  nnd  compowrd  ol  fine  sand. 
whicb.  all  tfaintts  coesidrred.  is  the  bcM  possible  fbundntioti  for  fttich 
a  «ark«.  It  »  easy  In  loanipuliiti-,  paclu  finnly.  and  i.^  always  dry 
oa  the  mriwcK.  At  the  Tulton  \Vork&  some  obscn-ations  of  the 
aetioa  of  the  currrnlA  ha»  led  to  a  ranrideraUc  uving  of  cxproH. 
Tbr  and  i»  nit  away  in  one  pincv,  and  depixslied  in  »ni)lhcr  by  tbc 
tw wut»i  ia  a  ntrange  mannL-r  that  no  oik-  would  suspect.  In  one 
eaae  a  GUiug  of  stone  by  disturbance  of  the  current  produced  an  ezca> 
vaban  Dot  wanted,  nnij  the  tnelhod  wjih  L-lianged  acccmliii^ty.  The 
taritt.  a  cumtDMhoiu  one,  Iia>  l>ccomc  di^:pcT  at  the  cdf(M  uf  the 
wlwr\-c«  where  fiUittn  mt»  expected.  In  fact  the  action  of  water 
cai  tbc  drift  «and  i«  a  mvAtcr;-  rnllnwinfc  mnie  strange  rule  not  well 
ma^antftnl  The  oooipany  will  ka\-t;  a  most  advantajicouK  position, 
sod  will  tMiw  coneenlrate  tlH^  business  iu  the  coafit  plant  as  tapidly 
as  poMible.  The  works  ate  nacbeit  by  the  cat)lr>rLilw:iy  lines,  aud 
«■»  *•  atar  In  the  bttsiDnH  centre  of  the  Citv  oa  ia  desirable. 


Electricity. 

iranrns. 

Tbe  tlfdrit  Rtrit%;  London,  has  been  prosecuted  by  a  medical 
doctor,  who  was  takes  to  task  for  bis  endorsement  and  reconimcnda' 
of  an  "electric  bell,"  whicb  the  /^-»>«- pronounced  a  humbug, 
tarda  lo  that  eflvct,  and  the  doctor's  certificate  "a  reflection  on 
dMt  infettixvncr  uf  tbc  medical  world."  The  doctor  wa»  supported 
br  Ibr  Ctcdnipathic  Institute,  where  tbc  hctt^  nxrc  mndr.  and  a 
trial  was  bekt,  during  which  I^rd  Keh-in.  and  otbcr  eminent  elcc- 
tridaast.  testified  that  no  mnvnt  could  be  gciiciatcd  by  a  belt  on 
tbc  body.  Tbc  jnr>'  n:turaeil  n  \-crdict  tn  favor  of  the  Rrvitig^  avd 
Ibc  daciaiaa  wwi  bailed  with  loud  appIaiiHc.  The  EltHrital  KfyittB 
ibaa  iiaatltalcd  n  counter  unit  afcainut  a  "  tnediciil  battery  company  *' 


for  charging  malicious  libel  against  the  journal,  and  won  the  second 

»iii(.  It  is  discourafpng;  at  this  day,  with  all  the  electrical  literatim 
that  i.s  floating  over  titt:  w(»rl<l,  niid  the  nmotint  of  eleraeiitar>'  knowl- 
edge that  should  exist,  that  these  electropathic  schemes  should 
deceive  people,  then  again  perhaps  not,  when  one  looks  over  a  list 
of  the  SMolhsuyers  and  i)rt>]>heLt  mlvertuted  iti  tlie  daily  papers. 

IndmtrUs,  London,  has  engraved  a  nuiulier  of  views  illustrating 
the  electrical  power  plant  at  Tivoli,  in  Italy,  from  where  the  power 
is  conducted  seventeen  miles  to  the  city  of  Konie.  It  is  a  vei>' 
remarkable  plant,  consj^ling  of  Girard  turbine  wheels  geiteratiog 
2,700  horse  power  under  a  head  of  -'liXI  feel.  The  water  is  taken 
from  one  of  the  old  Roman  aqueclucLs  that  terminates  in  a  tower, 
down  which  the  water  is  taken  in  a  pipe  I3<'  feet  long  and  1>3  inches 
diameter.  There  are  nine  water  wheels  of  the  pure  Girard  type, 
running:  at  '""O  revolutions  per  minute,  and  uie  placeci  on  the  same 
shafts  with  the  anuatures,  which  are  7  feet  3  inches  diatneler.  The 
trnnsniission  is  by  four  cables,  made  up  of  19  strands  of  No.  12  wire, 
the  tveight  of  all  being  owr  ini»  tons.  The  works  were  constructed 
by  Messrs.  Gaii/  S:  Co..  of  ilutla-Ptsth.  Hungary,  and  from  the 
drawings  seem  to  be  very  complete  and  well  arranged.  The  cur- 
rents of  transmission  are  to  operate  at  a  pressure  or  force  of  6.100 
volts  /or  a  part  of  the  way.  and  arc  then  reduced  to  2,000  volts. 


The  Ptdltiinii  Company,  of  Chicago,  has  given  an  order  to  the 
American  Storage  Haltery  Company  ttiere.  for  380  cells  specially 
ma<tc  for  a  car  to  \vz  employed  by  Mr.  Pullman  in  Ins  journeys  to 
New  Vork,  The  car  is  to  be  driven  by  an  ideetric  motor  nt  a  rate 
of  (iO  miles  an  hour,  and  will  iierforni  the  joiiniey  in  16  hours,  Mr. 
Aniistrong,  of  the  Electric  Storage  Company  here,  computes  that  the 
stored  energy  will  rlrive  siicli  a  car  for  20  Iiouth,  but  the  charge  is 
not  wholly  relied  upon.  There  i-i  a  supplementary  plant  for  gener- 
ating that  will  come  into  use  on  grades  and  curves  of  much  resist- 
ance. The  battcrie*  employed  are  of  a  new  form,  on  the  Plantc 
system,  in  so  far  ns  Jtnictions  or  the  manner  of  operating,  but  of  a 
wholly  different  construction.  The  Plante  cells  required  months  to 
charge,  while  the  new  form  can  be  charged  in  <Hght  houre.  This 
car  or  train  will  no  doubt  l>e  one  of  the  chief  electric  features  of  the 
exhibition,  and  of  its  time.  We  are  not  able  to  describe  the  new 
storage  batteries,  but  examples  of  thcni  can  lie  seen  at  tlic  Btectncalj 
Storage  Company's  olfices,  at  120  Pine  Street,  in  this  City. 


Hr.  TclM'a  Utc  Icctun  ia  St.  Uoui»  un  clccirical  pbaxanena, 
oklled  oat  «n  kodlencc  of  fonr  tlmiiiuiiKl  people,  many  of  them  pay- 
ta(  five  daQan  far  naU.  this  s.}vi\\s  a  reiitnrlcnhli-  iiitrm>t  in  tltc 
mbjcct.  and  ptxlupA  a  good  di-al  in  Ihc  lecturer,  n  lio  in  aotnv  ItncA 
of  hnrotigatkin  stand*  pre-eminent  at  this  time.  He  repeated  with 
■ddbioni  hb  vacnun  tube  ex|>ehiiirnts.  that  ^  to  show  tlic  pre^ 
taDcuT  "ctbcr*'  w  .wmc  i>cr\-ii(litiK  element  we  nil  rtlicr,  i*(  which 
tWre  i*  acmmulallng  c^'iilmce  of  x-arious  kindn. 

Tbe  NtaKani  Kalh  I'omr  Company  lia%-c  mlkited  tenders  for  a 
boruuntal  dynamo  of  ri.OOO  borsr  |>ower.  the  nrmiiture  of  wineh  is 
to  be  mottnttd  nn  the  lop  of  the  tiirliim  shafl,  now  betns  con- 
ttnKlcd  in  Philadelphia.  A  »uml>er  of  bids  have  been  nia<k.  two 
fe  this  o>antr>-.  by  the  (j«neral  Kleetric  and  Westinghnase  Com- 
pBBis,  and  three  from  abroad.  It  is  to  be  hoped  ifac  work  will  be 
mmk  here,  atad  cenaialy  ougbt  to  Ire.  nnlrw  there  are  sotuc  features 
dMt  re<)uirc  prerious  experience  in  ibi"  kind  of  j^icnitors.  The 
Oerliknn  Campatt);',  m  Switzrrlnnd,  ha\*e  recently  execnted  an  order 
tcr  MiniUr  dynamm.  but  nf  smaller  5ize.  being  of  400  kilowatt!^ 
capKit^-.  and  re«iniria(j  500  hone  power.  Four  of  these  were  made 
iaran  altiininium  smelting  company  at  Newhauwn,  wltere  nearly 
4.Q00  bone  power  will  tic  ctMunmcd  by  the  compiiny  ftir  snicltlUK 
m  prododns  almaininm.  In  this  cn»c  the  weight  of  the  nnnaturcs. 
ifcafla,  and  wheeU  it  balanced  by  ibc  walcr  jwes^ure.  and  the  u-holc 
rmtninK.  i%  in  eqntltbrintn.  The  amiatiiirs  uvi^h  *J1  leas. 
oar  iif  ten  ttmr^  thi^  cai>acity  will  ^k  .1  fitnniilnble  weight. 


ICcw  "  idea* "  in  teapeel  to  electricity  ant  KTowing  more  scarce. 
'  field  haa.  lo  lue  a  nKtaphor.  been  so  beat  over,  and  so  perniNt- 
ly  have  people  talked,  speculaled.  ami  conjectured,  that  ideas  are 
6h  abcad  of  accomplisfaed  factv      Une  of  the  latest,    which   ta  ia 
alovMl  u  niniplt^  inilli,  i>>  thai  we  do  iMtl  Keiieialr  electricily — 
accitiDalalr  it.     The  original  Ktock  of  the  fluid,  to  tn  call  U. 
cvefywbere  in  endtcsit  and   tmdimintjvhable  quantity,  btit 
■tely  we  have  lo  Ibis  tiiikc  disoavcred  no  mean.t  of  cotlectinR 
except  by  tbe  expenditure   of  uioti^'e  power  or  eiter^.     Tbe 
Ity  of  tbtt  propoaition  i»  iniiuircd  by  clnimiUK  the  same  tbtu)C 
'  far  aatonl  forte*  of  all  kinds.     There  U  an  en<II«iii  amount  of  beat 
ited  ia  the  carbon  of  fitcK  but  we  luv-e  to  hum    them   in 
to  OK  tL 


au 


MINING. 


MINING. 

NOTBR. 

The  Sclby  StijcUiiig  Company,  on  Carquiuee  Stintts,  Iiave 
rcccivwl  from  the  IIftrqun]i.i1»  Mines,  Arizona,  &u  iugot  of  gold  that 
wcighwl  379  pouiitis,  and  was  worth  fOft.lttS.  ft  is  about  6  X  14x8 
inches,  and  is  the  clean-up  of  54  days'  run  at  the  uiill.  This  is  a 
safe  way  to  ship  bulliou.  No  on«  is  hkely  to  pick  up  aixA  run  away 
with  a  "bloom"  of  nearly  4<H)  pounds  weight.  In  fact,  such  a 
in>is»  iK  »a.rt:  iti  almust  every  way.  but  there  is  n  diOictilty  ill  provid- 
lug  material  lor  tht*  original  nianufacture. 

There  is  a  cummoii  impression  that  the  low  price  of  silver  has.  to 
u  great  extent,  stopped  the  niiiiitig  of  that  metal,  but  the  output  in 
Colorado  last  year  increased  3.0i)(>.(M)0  ounces.  This  was  due  in  part 
to  the  discovery  of  many  new  and  valuable  mines  in  tli.it  state, 
especially  al  Creedc.  The  cost  of  producing  is  on  an  average  of  40 
cents,  in  some  cases  falling  to  \h  cents  an  ounce.  Of  cour^;  a  spec- 
ial case  proves  notltin);.  or  not  much,  but  this  is  a  large  case,  and 
the  results  must  be  spread  over  a  general  average.  The  price  of  sil- 
ver, despite  all  laws  and  coinage  acts,  will  settle  down  to  the  cost  of 
production,  whatever  tliat  may  be,  and  is,  no  doubt,  low  enough  at 
this  lime. 


The  Engimering  and  Af/ning  Journat  points  out  that  Mexico  is 
the  peale^t  nilver-protlucing  country,  if  the  whole  product  of  the 
world  is  considered,  and  that  the  district  of  Guanajuato,  opened  in 
1048,  has  aloiie  produced  about  $»5t).000.tl00.  Another  group  of 
mines  12  mile:*  distant  from  Gniinajuato  hius,  in  the  :<^nic  period, 
produced  S3ia,S6U.OUO.  or  for  these  two  districts  nearly  a  billion 
of  dollars.  Fuel  is  dear  in  these  districts,  coal  923  per  ton.  and 
wood  $lo  per  cord.  Some  of  the  shafts  are  of  large  size.  One  at 
Guanajuato  is  40  feet  in  diameter,  and  1.400  feet  deep.  The 
re-opening  of  Mexican  mines,  which  will  some  time  take  place 
under  the  influence  of  railways,  will  be  a  potent  factor  in  determin- 
ing the  price  of  silver,  in  fact  has  now  an  influence  in  the  way  of  a 
possible  M)urce  of  future  supply. 


'   Unc  of  the  lar^eftt  itflVef-ptodtidnK  nitne»  in  Soutb  AnicTica.  if 
in  tbr  world,  is  localvd  on  llic  ctntr.il  labk  land<i  a(  Ituljvia  lit 
altitude  f>r  U.40n  fcvt.      A  depth  lins  bccii  readied  of  l.I'JO  feel 
Uic  level  (if  tbr  luain  ttiiiiicl.       The  outlet  tM  lt>-  n  iiarrow- 
ndlrcMcI  111  the  wa  cmul.  «pannintr  a  ilistancv  uf  3!>d  milex. 
Total  pcoductMHi  iii  15  years.  frlO.000,000.  of  wliich.  Mockholder»  got 
^l&.OIKI.OUU.      The  company'K  report  for  llildl  sbow<  a  product  of 
[A,M3,(n)  Duaco.      The  nre  nsaays  from    I2U  la  3(Ki  uuiicl's   per 
I,  the  higher  grades  of  which  arc  shipped  to  Kunipc  for  ireat- 
."—Mimmg  AVo-j.  SMttU. 

The  hiCTVue  of  the  ffoldtnititns  imln^itry  in  Ralte  County  of 
Nortbcm  Calilomia  n  a  singular  rircuntiitance,  caiise<l  not  m>  miirh 
hy  dinsavcTy,  mm  hy  tirtter  methods  and  orj^ntzalion.  The  quartz 
■faKs,  which  ore  now  tlic  chief  brunch,  have  nol,  as  in  most  other 
firtrirtft  bcco  all  tl>c  time  tindcr^uirtg  improvement.  Itiii  ntrv  really 
ahwadoncd  far  a  time,  urr  now  t:ikcn  up  uj^aln,  Soinc  linic  the 
fobaqneooa  gravel  at  the  mmith  of  the  Feather  Rifcr  will  be  worked. 
Ults  win  add  enorniou^ly  tn  the  product  thenr.  The  iecbic 
^aitcaipt*  thia  far  made  to  reach  the  gravel  should  not  be  discourag- 
The  lale  L.  U.  Rahtnaon  was  once  concerned  in  such  nu 
iMileftakmg.  and  he  woitM  hove  succeeded,  no  doubt.  If  he  could 
lnvi  giveu  the  work  liln  {x-rMonal  atti-iititin 


Tbe  SoltoTuunel.  at  Vir];inia  City,  with  all  its  ratntfieations  and 
MjnnectkMS.  (oota  up  about  nine  miles  in  length.  The  main  liiuncl 
,  ia  faar  nflea  long,  1U  fci-l  widv,  R  feet  high.  The  rt-t-etiue  lu  sup- 
P«1  IhU  gnat  work  and  pay  interest  on  the  inverMmenl.  ix  derived 
ftoa  adiiccl  Xm%  on  the  ore  raiiied  fnon  the  diSirre-nl  mines  drained 
Ivv  the  laoticl,  the  rale  bciug  forruerly  one  dollar  a  ton  on  good  ore, 
aad  7A  cvnla  a  ton  on  inferior  ore.  The  tunnel  drains  into  the 
Canon  Kivcr,  and  »obout  l.ftOO  bet  beluw  the  Emrfacr  in  YitKinia 
City.  9c*  tht*  height  \%  *a\Til  in  druiuiny;  the  mlncn.  The  electrical 
plant  At  the  Cbollar  Mine  is  the  principal  roechnnica]  wonder  at  the 
Ci— tat  There  H  n  sartacv  power  at  this  mltK  from  water 
bnnigbt  thirty  aiilc:^.  and  8tore<l  4AA  feet  above  the  works.  Tbi> 
water  '»  api>Iieil  on  a  Peltou  Water  Wheel  1 1  fvet  in  dianteter, 
aad  t»  then  taken  down  to  the  Sutru  Tunnel  and  again  applied 
■wter  a  beid  iif  l.6'>i>  (eel  to  *iis  IVldm  WhceKfiir  generating  elec- 
tncity  thai  »  cnoveyci)  baek  tu  the  Mwface  and  applied  in  lite  niilU 
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mx  r*RKi  *  LAcv  vxiupAMV.  &an  fhamcisco. 
On  Uk  opposite  paf^  arc   shown   engravings  of  some   twwly 
fteiignn]  mtDiii):  iiucluitcr>'.  t>y  thv  I'arke  &  L,ac>-  Company,  uf  tliU 
from  plan*  by  Mf.  M.  It.  r>o«lKc.  ibc  wcll-knuwu  miuiu};  ni- 
Fi|t.  1  >h»n-»  a  >tonc  niid  ore  cru^iing  nucliinr  of  t)ic  iiUnd- 
xrd  t>-pe.  known  as  "  i[unt  machines,"  with  vnrinus  improvenients 
,te  dcUtU  and  cocutructiua  that  cjn  in  nuKit  pArtimlars  be  followed 
oat  in  tbc  dnwiag.     Tbc  tensile  strains  sue  taken  up  un  the  bcavy 
wraa(hl  inm  side  mK,  which  peniiit»  a  more  syiDmetrknl  frirot  Tor 
ihr  framias.  with  greater  strength  and  tciw  n-cight. 

Fig.  'i  ahow*  a  duttributing  machine  ihiiL  ilix-jde^  e(|oaUy  the 
wuid  or  palp  and  water  u  ibcy  oome  itato  the  battery  on  the  way  to 
tbe  cnDcentratiw.  In  cases  where  a  halter>'  feeilR  two  or  more  ctm- 
cvntrator*,  wtjukalile  diffu»nji  guides  arc  employed,  bat  these  can- 
Dol  lie  relied  uptm,  becauie,  by  cIoKKitiK'  "^e  cuneentrator  may  be 
snpplicil  with  Mnil  anl  inoUier  with  water,  but  with  the  present 
■acbise*  tl>c  pulp  U  swept  over  ){r;itin^;>  or  perforations  in  the  1>ot- 
tom  of  the  rctiilring  pan,  unifcrTnly  mixcil,  and  is  then  cat  out  by 
dividtiig  pUtoor  diaphntf^m*!.  nne  of  which  ts  aeeo  in  front,  ami  u 
tba»  scfMualcd  into  two  or  more  equal  parts  of  snnd  an<l  water  that 
Aow  oat  of  •poutH  al  the  buttuin  and  to  difTerent  concentratorH.  In 
IbiaBianDcr  cunccntratiou  is  et^uaUtcd  and  uuifunu,  producing  better 
and  an  irK-reave  of  capacity, 
Fi](.  Skhow^ouc  ot  Tkxtt;e'i<  improveil  hydraulic  sixing  machiiieii. 
j^H  frtiicli  b)'  bydranlic  »electi(»i  discliar^cs  tlic  (iiie  material  at  tbrwide 
^^ftaffont  at  tbc  top.  and  the  coarser  matcnal  at  the  Witont.  It  U  a 
^^■•fc&aaBieal,  tt»  bi  call  it,  ou  former  machine;)  for  the  same  purpose. 


SHIP-CAN  A  I.    TOLI.8 


W.  Dickie,  of  the  Union  Iron  Works,  who.  it  will  be 
presented  here,  la^t  >'car,  a  scheme  fur  opciatin^  line* 
«f  fr^Cbl-canying  alcaineTa  between  San  Franciwo  and  Uverpool 
■Dd  New  Ycak,  inclading  canfullv  worked  onl  tables  Vt  show  tbc 
ooBt.  expcnacs.  and  all  the  operalJUK  eonditioits  iif  such  a  line. 
His  estinaio  were  riueatioiieil  at  the  time,  and  were  defcnileil  in 
a  krtuTT  dcllrered  at  the  Academy  of  Sdcnceti,  M  will  abo  be 
niraTiin  I  Sintr-  then  tbe>e  e«tinialr*  have  bc«n  submitted  (in 
caaadnatioD  In  people,    both  here  and  in   Hurope.   idcilted  in  this 
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branch  of  busiuess,  and  the  resnll  has  been  that  not  oiily  were  his 
tfstimalcs  confirmed  but  reduced  in  some  cases,  and  on  the  strenRth 
of  this  two  firms  have  stihscribed  |20O.O0O  of  the  mpitiil  for  such  a 
line. 

Our  racntion  of  this  matter  bere  \a  to  repeat  and  remark  upon 
some  of  Mr.  Ilickie's  npinions  in  respect  O  the  effect  of  the  Niciir- 
agun  Ciinal.  or  other  truua-istliraus  canal,  upon  a  line  of  Mcum  ships 
as  proposed.  He  claims  that  the  cost  of  carriage  by  steamers 
around  South  Americn,  from  one  end  of  the  eannl  to  the 
other,  will  be  le»  than  the  minimum  tolls  that  are  proposed,  that  b 
f2.Q0  to  jS.SO  per  Ion.  He  also  claims  that  freight  can  be  carried 
profitably  for  a  Hllle  less  than  five  dollars  per  ton  from  here  lo  Netr 
York  by  the  Straits  of  Maficllan.  but  the  straiiHCsi  part  of  bis  com- 
putations relate  to  the  effect  of  the  Sues  Canal  on  such  louf;  steam 
joumej'S. 

The  wonderful  economy  attained  in  modem  steam  carriage  at 
sea.  Mr.  Dickie  claims  is  a  result  of  the  Suez  route  to  India.  Pre- 
vtmis  lo  the  time  whtn  ibts  canal  was  available,  no  one  thought  of 
C3rr>'ing  freight  to  India  by  steam,  and  all  the  Irade  was  performed 
by  sailiug  ships.  The  canal  made  steamers  possible,  and  straight- 
way \\ktv  was  Iwgun  a  struggle  to  i-Iicapen  the  cost  of  oiteraiiiig 
steamers  thnt  has  brought  qIjoiU  wonderful  results.  The  amount  of 
fuel  has  gradually  been  reduced  until  one  pound  of  coal  lo  each 
borsc  ix>wer  per  hour  is  clearly  in  sight,  and  the  saving  is  in  fact 
more  than  one  half  of  what  was  bume<I  when  the  Suez  Canal  woa 
opened. 

This  economy  of  fuel,  in  conjunction  willi  various otheriuiprove- 
ments  and  savings,  is  such  that  it  is  becoming  a  question  whethtT  it 
is  not  cheaper  to  sail  around  the  Cape  of  Good  Hope,  and  avoid  tlie 
tolls  in  the  Suez  Canal?  Last  year  fourteen  steamers  went  around 
that  way,  and  supposing,  as  is  in  every  way  reasonable,  that  a  fatlbcr 
eeonoiny  is  To  be  looked  for  in  ocean  steam  traffic,  the  tolls  on  the 
Suez,  and  also  on  all  other  ship  canals,  will  have  In  be  lowered 
accordingly. 

This  is  a  subject  that  needs  some  consideration  in  connection 
with  the  proposed  Nicaragua  Canal.  If  the  tolls  on  which  the 
eaniitigs  of  tbe  eaual  are  based,  is  one  half  the  cost  of  carrying 
from  here  to  New  York,  it  will  be  a  good  deal  cheaper  to  go  around 
South  .America  than  through  the  canal  for  all  kinds  of  freight  that 
does  not  require  .speedy  trau.s]x>rtution.  As  the  cost  of  Carr>ing  at 
Ka  is  reduced,  so  must  be  Ibe  tulls  of  ship  canaltt,  otherwise  the 
traffic  will  not  go  through  them. 
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9BO   aCMWa   POWBA    SLBOnuOAL   OBNERATINO    PX^ANT- 
ntijtm  trATxa  wurku  co..  %\k  vkahchiCo. 

The  finely  cograrvd  fruntt!i[ncce  in  the  present  imiie  is  tnkni 
fraa  «a  tiactric  plant  recently  coiislruct«d  by  the  Pelton  Water 
Wbefi  CoMfMoy,  of  ihM  City,  for  gciwratia^  power  atone  of  our 
pcforipal  nuoc».  and  ia  t>-pical  of  n  nnmber  of  other  designs  for 
electrical  plants  maJe  by  the  company  thi»yenr. 

The  main  druwitin  i*  «>  clear  in  r¥*pect  to  nearly  all  fenluret  that 
deaoriptioa  in  not  reqaiird.  bnt  the  regiiUtinK  mechanism,  which  is 
SOI  cnnpleteiv  tboniFn,  fihuuH  haw  some  explnnatioo. 

On  the  small  shaft,  set  at  the  left  of  tile  machinen-,  are  two 
kxMelv  iDuuutetl  pulle>-a.  One  driven  from  the  ninin  water  wheel 
abaft,  and  tbc  vtbcr  ffx^m  n  »niall  indcpnideot  motor  or  wheel  with- 
oal  kMMl  ukI  liavitiR  a  eottMant  rvststancc.  Thew  two  piillcya  are 
dri^-m  in  opponite  dircctiotii*  and  connected  by  he\'el  wheels  bk 
sboim.  the  middle  pair  being  attached  to  the  shaft,  m  that  wlien 
both  poUeys  aremorin);  oppositely  at  the  Haiue  velocity,  the  middle 
wfac«l«  and  the  tihaft  are  still,  but  llie  slightest  cfaunge  in  the  rela- 
tHv  relndty  of  the  two  pulley;!  at  ocice  turns  the  nhaft  on  which 
tlkC7  are  raoonte*].  On  the  end  of  tlii<i  <)hafl  is  n  pinion  K^^arlng 
iolo  the  loolhed  vector  mounted  on  the  motion  rod  seen  in  fmnl. 
wiricli  is  nmncctetl  to  wing  valws  in  each  of  the  wheel  norilea. 
goverafng  the  flow  and  spred  accordingly. 

Thin  i»  calleil  the  diffi^renlttil  method  of  regulating,  whereby  the 
pmition  of  the  ctMitrolUng  valiTS  depcndn  dircdlv  on  the  rclnttvc 
<|wrd  of  the  two  water  wheels,  or  the  relative  ptiwitina  of  tbc  twt> 
pollry*.  In  other  wnrda.  the  mtiit  wheeli  miiHt  follow  or  conlbnu 
hi  their  speed  to  tbc  independent  motor,  which  ix  not  nuhjccted  tn 
aaf  invgntarity  of  teastaiice. 

The  novel  featnre  in  this  ivgtilaling  gearing  ha«  been  the  sabject 
of  M  recent  pateut.  and  has  proved  very  eflertiiY  in  several  cim 
wbeic  it  i*  now  iipp)ic<l. 

Tbc  wh«*L-i  »hown  generate  2S0  hori*e  power  under  a  head  n(  Hit 
faec  the  water  Iwing  conducted  ihnHtgh  a  pipe  3,000  (eti  long.  The 
dyBaw  i*  of  tbe  WeKiiighonsc  type,  a  tn'ch'e  pole  allcmating 
(caeAtar.  to  nm  at  a  speed  of  StK)  revolutions  per  minulc-  Tbe 
vtada  are  in  lhi»  ca«  niatle  •tnuller  in  diameter  tlian  iixqbI.  and 
In  numtwr,  to  meet  the  requirvmcnls  of  tbe  dynamo  in 
In  •pccil.  hcail.  and  [itnnrr. 
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VOIX3AHia   PHENOMBNOH. 


The  topograpliy  of  llie  country  lo  be  crossed  by  tlie  Nicuraguii 
Caiifil  forms  an  exceptional  gcologiciil  siudv-  In  a  iccmt  article 
OH  the  snlycct  in  Kn^ineerinf^,  r/>ii<I<in,  it  is  claimt^  tliai  the  iufer- 
eiicts  from  obsen-aiioii,  as  well  as  Indian  tradJUoiis.  that  volcauic 
dislurbftiicc  has  tlinist  the  basin  of  I^ake  Nicaragua  loO  tn  200  feet 
n1)ove  its  fomier  levi^l.  uikI  tlint  the  hike  once  druitied  into  the 
Pacific  instead  of  ilie  Atlantic  Ocean.  The  Indians,  as  well  as  the 
early  Sp,inish  settlers,  say  that  an  open  water  way  existed  from  the 
Parilic  through  aii  e^tu.-iry  connecling  I,ake  Xicftragua  and  the 
chniinel  of  Tipitapa  through  Lake  Nicaragua. 

lltimboldt  says  no  spot  nn  the  earth  is  m  fnll  of  volcanoes  as 
this  uiie  lietwe^u  the  lllb  mid  13th  degrees  of  north  latitude,  ami 
SO  subject  to  convulsions  from  volcanic  causes.  The  Lake*  Nica- 
ragua and  Managua  naturally  should  drain  into  the  Pacific.  The 
jfeoj^raphieal  enviroimient  indicates  tlii.-^,  and  that  the  channel  of 
the  San  Juan  Uivcr  and  its  valley  arc  the  result  of  a  volcanic  rift 
of  recent  times. 

These  are  strange  propositions  scarcely  to  Ik  understoiKl  or  con- 
ccived  of  by  those  who  reside  on  more  stable  portions  of  the  earth's 
crust.  The  recession  of  the  waters  in  Lake  Xicaraguii  is  another 
loatler  that  may  concern  u  cnna]  there,  In  173-t  the  lake  level  wa« 
133  feet  11  inches  above  the  Pacific  Ocean.  In  1803  the  water 
bad  lowered  to  103  feet  10  inches,  or  in  7U  yeani  had  changed  its 
level  30  feet  1  inch.  This  subsidence  is  yel  going  on.  showing  the 
natural  supply  is  overrun  by  the  draining  of  the  San  Juaii 
River,  and  the  level  lowered  by  the  erosion  of  that  strenm.  Old 
accounts  of  the  matter  sa>  that  in  1500  there  wah  only  one  rapid 
in  the  river.  Now  there  arc  nine.  The  construction  of  a  canal 
demands  consideration  of  these  faclK,  and  also  should  take  into 
account  the  almost  cenain  disturbance  by  eartliquakes  of  works 
constructed  of  masoiirj'  on  the  line  of  the  canal. 

lu  1514  Fedrarias  Parien  explored  lioth  sides  of  the  isthDitls 
that  bears  Ins  name,  searching  fur  a  water  commuuication  l>etn'e«rn 
the  two  oceans.  lie  founded  the  City  of  Panama  in  151-t.  and  was 
the  iirst  to  acquire  infurmition  conceming  the  lakes  that  lie  between 
the  oceaua. 

Mexico  was  conquered  by  the  Spanianls  under  Cortez  in  15l!>, 
and   in    1520  the  Straits  of  Mngellon  were  discovered.       In  1621 
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DTW  scared  t'^fCi  ^  ■*  irat«rwiiy  ncrr>-v<t  lli^  tfttlimus.  rttrimiit 
■fccs  wete  discoi'crvtl  also  tribes  of  Itttliatis  viniled,  one  of  u-liicb 
'mwa  ntkd  over  b>-  Nicario,  niid  the  largest  lake  was  called 
"Nictfao^pui."  Hf  XKmrao'M  wntrr.   now  contractm  to  Xicnraxua. 


SAN   PRA.H01S00    STREIET    PROBLEU. 


Tbrmxiofienor  the  Scfrer  Cottiini»siuii,  Mesftrs.  Manwm  and 
Grvasky.  hmv^  collected  at  the  City  Hall,  aotDC  exhibits  to  «Iiaw 
haw  Uw  ptv«cnl  sewers  of  t]iU  Ctly  ha\'c  beeti  constructed,  also 
MSK  dtsgnim^  to  iltacrnte  Itow  the  Krade>)  al  various  poinU  are  at 
iaatL  Theac  thiaics  are  of  Ibc  mo4t  roMnUy  tialurv,  and  show  that 
tiic  coocract  ndhod  of  constrticliii^  public  work  ii>  not  only  n  fail- 
■r;  Imi  it  i»  a  (bcfl  of  fumN  jirovideit  for  that  piirpow.  The 
M»c«  pwn'tilc  in  aonv  pUont  Uifkc  cesspools,  l.'ndcr  V'nn  N«k9 
Avenoe  for  ooe  caie,  the  grades,  oc  rather  inlets  aiid  outfallH,  bctng 
sBCb  that  from  one  to  two  and  a  half  feet  of  filth  Js  inipnnndcd. 
|Tbr  nuaoiiry,  which  b  ilinstratcd  by  nuincioiis  examples  of  motlar, 
'  or  ptctcoded  mortar,  takrit  out  nf  ibv  scwcm.  ulso  ctiticrele  work 
■id  mmmi  ptpr.  The  pretnuled  tnortnr  in  sand,  the  concrete  a  soft 
MaUe  nixtttrr.  and  the  vitrified  pipes,  bal£<-d  clay  tlut  can  be 
psDed  tn  {n«oM  with  urte'^  finf^era.  If  tJie  re]x>it  ol  these  m)(ineen« 
deea  not  lead  to  relorm  io  these  matter,  it  will  be  time  to  reorgaaUe 
llw  "CoouBittcc  of  Sobly." 

Tocollect  and  dl<iliunic  public  mo^tey  for  such  work  involves  not 
only  tbc  iiuertia*!  of  morals  and  iMd  faith,  hut  the  public  health. 
noar  that  !«0DK  portion  of  it  lux  been  got  into  ihc  handx  of 
lepBtaf''  '<-en>,  ihe  rat  of  it  fthould  luiiKwn  as  ]»<sible  be  dis- 

IhmibI  c^  .^  :..i^  latnc  manner. 

liiimiii  mta>t  be  mponaible.  and  to  Ik  re^KKuible.  must  have 
cbargvof  tbi»  pubbc  work,  and  there  nred  be  no  trouble  in  tllc 
Matttf.  If  re^iuim),  a  thousand  mcfi  can  lie  set  al  wurk  in  a  «n*ck'« 
liar  nndrr  cranpctcnt  eiipncrnt  whose  honesty  is  above  suspicion. 
llisoaly  ■  question  of  pcrf<>nninK  pnblic  work  an  private  work  is 

r,  and  retnnvini;  it  froia  what  is  called  "politics." 

It  IS  nearly  hntio«(thle  under  a  cmtralized  Kysteni  of  city  govem- 

at  loaltsiii  an  boaeat  and  efficient  conduct  of  Dtrvcl  conntructiiM 

1   wlnlfnann         If  each  ward  of  tbc  City  nuinlaitied    its  own 

and  tbe  tax  payers  could  Ke  and  feel  tbc  melhod  of  nsin|[ 
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tfaeir  mouey,  also  what  they  receive  for  it,  there  would  lie  no  such 
bad  work  done,  but  what  taxes  are  put  into  a  general  fund,  p«optc 
are  iiidifTcreiit  and  do  not  appreciate  the  enormity  of  an  improper  use 
of  the  money. 

We  have  lived  in  cities  where  each  district  maintained  its  own 
streets,  had  a  yard  for  implements  and  nmterial.  and  employed 
an  engineer  to  manni^e  the  work.  In  the  mornings  as  citi^tens  went 
to  their  business  they  would  pasa  and  examine  the  Ntreet  work  k">»R 
on,  and  con^t  with  thcti  cn^nccr.  These  nien  took  the  ^anie 
interest  in  the  disbursenieiU  of  their  money  in  this  manner  ihat  tlie>- 
did  in  what  waa  paid  out  in  their  offices,  and  the  result  was  the 
maintenance  of  perfect  streets  at  half  the  cost  of  any  general 
system. 

One  of  the  daily  papers  in  this  City,  in  a  Iste  issue,  gravely 
informed  its  readers  that  the  covering  of  the  .sireelis  could  not  be 
supported  on  sand  and  mud,  and  that  a  substructure  vafi  required. 
The  circumstance  is  mentioned  to  show  where  public  indifference  has 
drilled  to  in  this  mnlter.  How  else  i»  a  street  to  be  made,  and  who. 
outside  of  our  American  cities,  ever  heard  of  a  street  made  other- 
wise than  with  a  substructure  and  a  covering  on  the  top?  In 
Paris  the  streets  h!i\*e  Irom  eleven  to  twenty  inches  of  broken  stoue 
and  concrete  work  ticueath  the  covcriug.  In  I^ndon  various  kinds 
of  covering  are  employed,  wood,  asphaltuui.  stone  Mocks,  and  so 
on,  but  tlit.s  has  nothing  lo  do  with  the  street  proper,  which  is 
beneiilh.  The  iiifor<iiatioi)  above  given  is  some  thoii.s,-iiid.s  of  years  too 
old.  but  is  no  doubt  news  lo  uiauy  people,  othcnvise  would  not  be 
set  down  as  Huch. 

As  to  hidden  work  l>eiientli  tlie  slreeUt,  what  can  l>e  expected  of 
that,  when  the  surface,  locked  over  every  day  by  the  citizeivi.  is 
made  in  violation  of  precedent,  common  wnse.  and  without  any 
view  to  economy  or  endurance. 

Revertin;;  ag'ain  to  the  sewer  problem,  one  answer  to  the  work 
of  the  present  advisory  engineers  will  be.  whnl  assurance  Is  there 
that  their  work  and  views  will  Ijc  reliable  ?  The  answer  is  easy. 
They  have  for  many  yean  past  been  engaged  in  planning  and  con- 
ducting both  private  and  public  work,  and  their  record  is  ojwn  to 
show  what  this  service  has  been  ;  is  not  only  open,  but  known,  and 
the  pc-oplc  liitve  no  fear  of  either  their  profeitsionnl  ability  or  theii 
good  faith.  Their  reixwl  will  appear  before  l<Kig.  and  if  properly 
disserninated.  will  no  doubt  mark  the  beginning  of  a  reform  in  tbt: 
system  of  itevrcmge  of  tbi»  City. 
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THX  RIOKS    DBOISIOH. 

Doctor  Rayaoqil  in  the-  EngtHf^iing  atnf  ,t/i>ii»j;  /,>Hma/.  has 
the  bait  f»hi)aM>phical  comment  ItiAt  hii^  itpix-urol,  u|k»i  llic  Toledo 
decisioD  of  Judgt  Rickit,  n-RpcdinK  the  boycott  of  ihc  Anu  llarlmr 
lUilvay-  hy  tbr  cispIoye<)  {tcopic  on  other  lines,  becauM  there  was 
■  •trike  oo  th«  Ann  Ilurlxn  Kuai). 

Doctor  Ra)ino«ul'sftrKiuaeut  U  that  the  prcwnl  laws  Bflfixd  all 
n^utred  redrcM  fot  malkioiu  niischicr.  aiitl  th«  enforcement  of  voIud- 
taiy  nmlraci*.  and  that  if  thcTv  t)>  to  l*e  impoMd  obligatMimi  «uch 
«■  Jtids?  KidCK'  iirder  miuiivs,  such  uliliifatioos  shouM  be  cmliodicd 
ID  a  contract.  Thu  is  prcvriiicd  by  the  well  kiKtwii  fact  tltat  while 
tbc  railways  would  no  doubt  willmjjly  anxjA  ati  oblignttan  ou  the 
fmn  nf  tbdt  wurkmcn  to  give  notice  of  an  intcittion  to  quit  wurlc, 
lb*  coapaaic*  want  la  have  the  right  of  Instantly  diacbnrjjtnt;  auy- 
oor  (ram  tbrir  wn-iix. 

JndiCT  Kicks'  onlcT  u  nal  confined  to  ihv  rJRlits  of  the  public,  but 
cnlcn  liie  ikmiain  of  peraonal  rigbta.  Tbe  doaiig  wordi  of  the 
onfer.  are  .- 

"  Bat  if  yvn  cootinue  in  (bal  employment  this  court  will  exjivet 
"jtm  lodo  ytna  full  (hily  to  your  cinpluycr  ami  to  the  public,  aod 
*"  to  cihM.ni  the  orders  which  luve  been  nindc  in  lhi:i  ca^, " 

Hcfc  it  will  be  wen  that  the  Court  deala  not  only  with  tbe  tub- 
ject  of  an  biterfcrenre  with  whal  alTccts  tbe  public,  but  the  duly  lo 
«B^4a)rcf«,  a  matter  thnt  r<iurt>  hare  not  much  tocddlcd  willi  for 
two  centuries  pa«t.  and  are  ttot  likely  lo  meddle  tnueli  with  in  tlie 
fotitrc. 

\l  tbe  Moic  time  the  Court  ordered  the  officcin  of  tbe  I«oco- 
native  Kugtneert  A<Modatton  lo  la&uc  n  circular  to  the  raembcra 
tsiraiac  thctn  that  llicir  n-snlatinii»  n^pecliiig  the  bamlling  nf 
tlM  cm  of  the  Ann  Harbor  r<md  were  Mi«peticled  or  rescinded,  aod 
tbat  a  cop)-  uf  luch  circular  be  filed  in  tbe  court, 

Sam  Ibe  nerita  of  all  tbia  invol%'es  a  wide  field  of  diactmioa 
and  tbcre  wetaaa  to  be  eiiullable  icruuuds  lor  wiuc  taciuu  of  reatrBia- 
mg  tbe  men  frooi  doing  toorv  thnn  (jnittiug  their  work,  that  in,  bxtm 
iaflictiBKan  it^ory  uixjaaoyone  by  quiltiiiK  ten'ice  at  a  time  that 
««Bld  aunc  lo»  and  (lBiif{cr.  Hut  ttii»  is  not  the  niain  point  rcquir- 
kaf  diactunao,  it  la  the  circunutouccs  that  Tendered  such  an  order 


MA 


SIS 


ril£  RICKS  DKCISlOy. 


to  the  same  isBue  of  the  RaUn'ay  Agt  containing  a  copy  of 
Judge  Ricks'  order,  nppenn  an  nrticle  written  by  the  Vice  President 
of  the  Wabasli  Railway,  which  coniuins  a  good  deal  to  explain  the 
circuiJlstanccs.  above  referred  lo.  and  also  tlie  line  of  arguniciU  or 
tion-argiiineiu  it  mny  Se  called,  iti  re.i|)ect  to  what  is  called  adverse 
legislation.  The  writer  rites  a  iniraher  of  sumptuar>'  enactmcots.  such 
as  requiring  separate  trains  for  wliitc  and  colored  people  ;  for  placing 
railway  hospitals  in  the  charge  of  State  officers;  compelling  rail- 
ways to  fumish  cars  for  shippers  within  twenty-four  hours  after  a 
request  ;  compelling  the  adoption  of  certain  iraiu  appliauces,  and 
more- 
Then  comes,  as  argument  agaiust  such  legislation  ;  the  same  old 
"building  up  the  State "  we  hear  so  much  of  on  this  Coast.  There 
is  no  mention  whnte\-er  of  particular  abuses  that  have  culled  out  such 
regulations.  The  writer  assumes  such  laws  to  arise  from  a  general 
hostility  to  railways,  and  don't  know  why  it  exists,  when  the  rates 
of  carriage  have  Iwen  lowered,  hixurinu.**  acconimodalion*  provided 
for  passengers,  the  wonderful  expansion  of  the  country  and  so  on, 
which  no  ouc  denies,  and  which  has  nothing  to  do  with  the  subject 
at  isMie.  Rates  are  lowered  hy  competition  and  nothing  else,  lux- 
un,'  is  provided  for  the  same  reason.  On  the  Isilmuis  nf  Panama 
one  pays  58  cents  a  mile  lor  tickets.  Here  in  California  we  pay 
from  fl  lo  10  cents  a  mile  wherever  there  is  no  eompetitioii.  and  for 
freight,  "what  the  traffic  will  bear,"  There  is  no  conces.iion  or 
convenience  accorded  that  1.-^  not  forced  out  by  self  interest.  No 
policy  that  has  any  reference  to  public  rights  or  convenience,  and 
no  pretence  nf  such,  except  on  the  grand  generalizations  above 
referred  to. 

The  open  ."Kas  are  placed  under  embargo,  even  tines  of  sail- 
ing ships  are  subsidized  in  controvcntion  of  trade.  While  this 
is  being  written,  there  arc,  lying  in  full  view,  three  ocean 
iileamcrs  that  have  (or  months  been  swinging  on  their  anchors, 
rusting  .iwny  because  it  is  cheaper  for  the  railway  to  pay 
interest  and  depreciation  ou  these  slenmcrs  than  to  have  them  con 
peting  in  the  coast  trade.  The  shippers  arc  not  only  taxed  for 
the  snh.<;idy,  but  also  an  additional  amomit  to  pay  for  tlie  tran»ac-j 
tioii  IkjUi  ways. 

Tlie  assumption  that  tlie  public  without  cause  ha\*e  assutned  a 
hostility  to  the  railway  inlercsts,  is  only  begging  the  question. 
The  causes  are  more  than  sufficient  to  produce  distrust  of  everything, 
inehidiug  the  deci»ions  of  courts  that  affect  the  rclatton  of  railways 


to  tbc  people,  and  Ihin  decision  or  Judge  Kicka'  will  bave  the  good 
c&ct  of  difvclins  nticalion  lo  th«  po«ition  of  locomotive  cngin<:«rs  in 
respect  In  ibc  lavn  and  public  riKhtv 

Tbc  dtkpuie  in  thi<i  cax  in^'olvnl  llic  locomotive  voKincmf,  men 
who  haw  no  wnction  or  rrcognilion  under  fi^dcral  laws,  altbough 
jBOpviliiing  by  ■  want  of  skill,  ihe  lives  i>r  lussc-iiKere  and  the 
■Assr  of  property.  Wfay  should  un  engineer  wliu  i»  to  scn-e  on  a 
MniBcr  Iw  examined  Had  (iccnned,  wbtlc  those  on  niilivnys  have  tto 
ncfaqaaiificationurKtaodiDif'  It  would  t«  easy  to  irapm«,  under 
Ab  syatEn  UmI  ttppttcs  to  marine  K.-n-icc,  Mich  n  saresunnl  to 
pibUc' iatercata,  but  it  would  be  inconvenient,  and  might  raise  the 
nK  of  w»ce«.  There  »  in«]iecltnn  of  inAMeR,  mates,  pilots.  eBgin- 
■lA,  txdcn,  huUft,  and  a  »corv  ol  ic^iuUtioits  for  tlic  safety  oT  pOA- 
«engere  oa  voacb,  bat  nothing  of  the  kind  for  railwnyit,  not  even  of 
MC^M,  and  the  proponlion  to  enforce  ROfoe  precauiioiu  to  prevent 
Ulfav  '•'MIO  of  their  employed  people  each  year,  idan  ■  whirl  of 
pniim. 

When  «re  are  driving  In  in  this  matter  i«  not  clear.  Kail- 
wayv  as  well  a*  nilway  cngiiteent.  newl  rejitilaliou.  A  conflict 
»  approckchinji,  and  i!  will  lie  j«*l  as  well  to  not  pile  up  iKVcedentK 
that  will  widen  the  breach  and  conic  back  to  plague  the  aiithon^  iti 
Ihe  (intnre. 


JLlOnUOAN  SHtPPINO 

£Mj^iMf*HMg .  London,  bos  just  closed  a  series  uf  articles  on 
"AsKncan  lodoBtricsand  British  Commerce."  chieSy  himorlcalond 
"graphic  *»AtiirtU,"  that  furitivh  itttcn-Kling  reading  for  tho«e  con- 
amed  in  nuch  maltefh.  The  iiuhject  i^  too  extcitoive  k>t  a 
dfBA,  and  we  will  only  c|tKile  a  paragraph  at  the  en<).  a  kind  of 
fiMWg  up  of  conclusions  on  tlic  part  of  the  tnitvr.  and  will  com- 
■end  tbc  %'iew»  to  tbn-«:  wlwithntl:  "  {MwleCtiuii  "  will  build  ap  for- 
<j|pi  sfaipfang.  Thne  b  something  lndicrot»  in  one  bearing  in 
fii^FT*^  thai  tbc  ^Afety  of  tlicir  coniiuerce  <lepetids  on  the  coatinn- 
anor  of  tbc  pruteclion  -y  utetn  in  America,  and  then  having  Ihe  same 
amc  anooonced  here  a«  a  menace  to  Brfliah  commem*.  and  that  the 
folky  of  that  «mtitr\'  in  to  break  up  the  -lyiitem  here. 

*'  II  ta  ■  natural  and  latidjhlc  ambition  of  the  t'nitirti  Slates  to 
I  ha  merchant  fleet,  and  wc  may  be  quite  uire  that  to  tbe 
"^■liliiwiliil  of  thi*  end  rauch  will  >tc  ncromplt«h«d  during  the  nest 
few  )«HX.      At  prrvnt  our  geographical  advantageo  secure  for  os 


iIrkm  a>  a  matter  oT  coarse  ifae  suprenuicy  of  our  nmctuuit  UnL 
Bni  ■rbeii  tbc  Ktcsntv  Cinal  is  completed  niucli  ttf  iltsi  ailrati- 
tac<c  will  disBppnr.  kimI  the  rich  tnarkcli*  of  the  cast  will  lie  nearer  lo 
ibe  American  {urU  thou  to  our  ciwu.  Im  tii>t  thtH  o(  itwU  a  vuCRcienl 
r»— oil  to  atitnulatc  tbc  ivrlval  uf  tbc  jibipbitildtiiK  inditfttr)'  of  tbc 
Umtedftiucs?  AnMrricana  src  too  pnurlical  a  people  to  buy  their 
k  ftbtnod  or  comrtmrt  then  «t  home  withmil  MilMtntiiiAl  pros- 
«f  potnancat  benefit,  and  we  tliiiik  that  iMrrenftv  the  laM,  or 
the  laat,  official  act  <>r  rrcvdmt  Harriton  will  be  recorded  aa 
knlorical  ctreot.  TIic  close  oi  the  protect ioiicst  rc^me  marked 
commencement  of  a  ucw  era  in  American  inUoatry,  a  new  and 
Me  rocnaor  to  oar  supninac)' -" 


■LUPTIOAL   HOUC-BORIMO   UADHOm. 
ttaaaaa.   a.  a   4.   habvkv.   rkgihkku,   ai.&9<'.uw. 

UV  havm  sent  Ibr  photographs,  and  cmgiaved  the  above  machine 
aa  «  typical  example  oT  mDchtm'-ioiil  practice  oti  the  Clyde,  or 
TBtbcr  far  the  Clyde  in  Scutlnnil.  where  ttiay  lie  »een  in  the  ship 
fmr4m  there  tbc  moM  powerful,  and  at  the  same  time  the  iniMt  ingen- 
■  imptementi  that  the  machine-tool  art  has  produced. 
TcD  or  more  yean  ago  when  wc  had  the  plcn-Mire  nf  visiling  the 
w<orksof  Ue»n.  G.  St  A.  llarvcy,  who  make  a  great  many  of  llie 
vry  machine  trxib  for  the  ship  yards,  we  were  infonnc<l  that  a 
RccUly  ftuiitabctl  lo  Mcssnt.  Kandolpb  ainl  Klder.  was  capa- 
ot  turtAtt%  lars*  propeller  kliaris  witliutii  any  cxi>m»c  whatever. 
The  Arm  cnurleoualy  leave  ut  u  letter  to  the  owners  of  the  ship 
al  Guvan.  and  wc  called  tlierv  (or  an  explanation,  and  found  it. 
Urtbc  was  then  at  work,  four  tools  acting  on  a  &baft  of  13 
dtamelei,  a  Suod  of  water  wa»  pouring  on  the  tools,  and  the 
gvnrralcd  by  tlmr  heat  was  ascending  to  a  nniihitor  abwe. 
:drip»cQt  away,  when  »cnt  to  the  iron  works  a»  "acnp,"  paid 
labgrt/  altetiUing,  power  conitumcd.  interott  on  tlu-  iiivc»tit>enl. 
far  handbng,  au  the  &hafU  when  turned  should  appear  in  the 
account  at  a  Ioktt  value  ttuiu  when  rough, 
aao.  Harvey  wul  the  following  dcwriplion  of  tbc  machine 
in  the  plate : 

"  Tbe  machine  ronsistt  of  a  strong  main  frame,  or  standard  of 

HK<ii>n.  «a  the  iipjier  aurface  of  whtcb  iaaccurcly  bolted  a  slide  or 

having  plannl  V  :>.  and  mrrying  nine  and  spur  driving  gear. 

the  firaei  of  tbL«  bed  is  Stted  a  saddle  with  bearings   for  the 

tlnoagfa  whMi  pamcn  the  Iwnng   spindle,  K"  diattKlcr.     On 

awiinn  and  bcrel  wlicel  are  iccurely  fixed,  the  former 


via 


TSK  DEARSE8S  OF  CHEAP  LABOR. 


gvarini;  into  the  worm  on  the  cone  sbaft,  the  latter  gearing  into 
the  bevel  pintmi  uu  the  end  of  tlie  spur  wheel  shaft,  motion 
to  cither  driving  arrangement  being  conveyed  direct  from  the 
tlireesleppcd  cone  or  double  gear  as  desired.  The  spindle  car- 
ries n  (loiilik-cntk-d  tool  ulide  having  8|'/'  vertical  travtl,  the 
tool  boxes  of  which  are  movable  horizontally  for  horinR  diam- 
eters from  3 'i"  to  110".  By  using  one  tool  box,  and  giving  motioq 
along  slide  to  saddle  by  means  nf  worm,  wonn  wheel,  disc, 
and  eonnectin}*  bars,  holes  may  he  l>ored  vurying  from  a  com- 
plete circle  to  those  of  an  elliptical  form,  whose  transverse  and 
conjugate  diameters  have  not  more  than  a  difference  of  7".  The 
spindle  is  counter Italniiceil  by  lever  and  weight,  hns  M"  verti- 
cal travel  by  hand,  or  self-acting  feed  when  the  doubleended  ^tide  is 
removed.  On  the  up]3er  surface  of  that  portion  of  tlie  main  frame 
undttnieath  the  tool  slide  is  fitted  the  compound  tabic,  adjustable  by 
liatid  by  means  of  screws.  The  upper  table  is  furnished  with  bolt 
slots  for  securing  the  work  requiring  to  be  operated  on." 


"THE    DEARNBS3    OF    OHEAP    L^ABOR" 

Mr.  Daniel  V.  Schloss,  in  xhi  Forittightiy  fia-ii-u\  writes  an  essay 
untlcr  the  3bo\-c  title.  The  subject  is  one  of  much  iutcrcst  at  this 
time. 

The  law,  it  may  be  called,  of  an  uniform  labor  "cost,"  was  laid 
down  b)'  the  Editor  of  this  Journal  eight  years  ago,  not  as  a  theory, 
but  a-s  a  fact,  ascertainable  and  ncces.sarj',  under  the  plainest  cnu!«!( 
that  support  any  like  proposition  in  indu.<itrial  economy.  Tlie  same 
thing  had  been  hinted  at  and  put  into  the  form  of  a  principle  of 
economics  by  a  number  of  writers  on  the  subject  of  wages,  indeed, 
there  was  no  way  of  avoiding  such  a  conclusion  by  simple  infer- 
cnce.<i,  but  no  one  had  at  the  time  named  connected  it  directly  with 
common  industries  and  shown  it  as  a  general  fact. 

In  I.flrd  Brassey's  "  Wark  and  iVa/^cs,"  published  abont  1874. 
there  was  presented  some  curious  facts  in  respect  to  the  experience 
of  the  great  contractor  who  constructed  nearly  one  hundred  railways 
in  various  countriet*  of  the  world,  and  who  for  thirty-seven  yeoin 
had  collected  statistics  bearing  upon  this  matter,  all  pointing  to  an 
uniformity  of  wages  rate,  in  proportion  to  the  product  of  the  wages, 
This  wide  and  indisputable  proof  of  the  uniformity  of  wages,  and 
even  of  the  advantages  of  high  wages,  somehow  escaped  those  who 
were  going  about  collecting  statistics  of  the  'Tate"  of  wages  paid 
in  different  countries  without  talcing  into  account  what  the  wages 
produced. 


Such  MatiAiat  atv  «f  but  tittle  uk.  Oiir  Tactor  i»  left  out  of  the 
Tb«  colkdionft  ar«,  in  «  logiea]  nr  tnuUitrtnalioAl  wnw, 
\%  well  miiclii  wir  look  into  tlie  affiir!>  or  a  mercantile 
finnan  tbc  hasUi»r  what  Ibtr)'  paid  out  each  year,  without  '^ctling 
down  wtuit  was  reetJircd  Ibr  the  rooac)-.  The  b&re  statement  that 
a  Ban  iToHi-M  thiny  cvnts  n  day  in  Mexico  nr  in  Ktiwiia  or  leo 
CCOlSaday  tn  HinU<»Un,  mean*  nothiiit;  cxcvpt  that  be  (froducea 
an  eflect  fa€  which  tht«  sum  pay«.  Wii({«3  at  oue  dollar  a  ilay  in 
Gennaiiy  may  \k  higher  than  wlten  a  workman  of  the  satne  kind 
mcciw  tvu  tlollam  ii  diay  in  tht^  (,-i^iintry-  lit  facl  the  chflticeii  arc 
IB  al)  eaM»  that  the  hijfber  w-jges  ure  the  cheapest,  when  Keneral 
uhI  not  dne  to  ttansimt  causes. 

It  b  ahncat  uaclcas  to  trier  to  exaniplo.  They  can  be  Mlected 
at  randoni  ia  almatt  any  induidry,  and  the  Hame  result  will  appear. 
Mr  SdikM  in  a  tabk  prepaied  bv  Dr.  vnti  Srhiilxe.  nl  Germany, 
tmwcUgif  Ibe  tpiaoiag  ol  cotton.  36  twist,  shows  how  in  South 
Germany.  Saxony,  and  SwiUerlond.  the  hours  of  labor  are  65  per 
•aek.  and  the  cost  pet  pound  of  yam  is  Itnir  pfctinti^s.  while  in 
LncaaMic,  EngUad.  thctauurH  of  lalnn  are  uiiU  fi5,  and  the  coat 
per  p"Hft^  tar  spioiiing  tbc  luinic  yam  is  two  and  n  half  pfetintga. 
TW  wagM  paid  in  tbcwcnoHtries  just  nnmetl.  vcre  from  18  to  21 
■iftt  per  week,  and  ta  t.anra-'^irc,  I-inKlnnd,  (mm  3»  to  -lO  markA. 
ta  other  words  tbe  cost  of  spinning  a  given  quantity  nf  yara  is  40 
fa  ceaL  lea  in  KuglAnd.  where  the  wages  are  more  than  double  aa 
■■ciL.  far  ten  [>cr  cent   lev*  huun  of  labor. 

The  tabor  ccwt  of  kIl-cI  rails  U  in  ibis  country  about  17  per  oevt, 

loalkM  io  Eailaud.  where  n'a|;e<i  arc  not  more  than  half  a»  niueh 

!■  tUa  indtntry.    Thia  statement  m  from  Mr.  Schoeuhoff^  who  made 

if  GMClaUy  the  cost  of  prodttctng  steel  rails  at  two  place.i  in .  Eng- 

laad  and  in  aonc  uf  tbc  Amencan  milU.     How  the  co«t  woa  arrived 

tf  faa  thia  oottntry  it  is  liard  to  ace.  because,  us  noted  last  monlh.  only 

oacbrm  or  company  annmg  all  applied  to.  famished  tbe  eongrea- 

i>f  iui|uir>-  with  infivrmatiOH  Oft  to  tbc  labor  coat  of 

•.-»laltli.-ihtnenu  applkd  lo. 

Thia  bning  tbc  "  law  of  wages,"  to  90  call  it,  no  argutnenl   in 

amiad  tu  ahow  that  whcu  tbc  aruonnt  of  wage^  p^id  is  Kteater  than 

Arit  (vndticl.  imluxtry  must  cense.     Thi-t  is  the  only  rational  argu- 

mau  %hat  can  be  advanced  that  will  avail  iiK»>u>t  atrikca  and  extor- 

taoa  cei  the  part  of  workmen.      In  this  country  moat  people  have 

:bns)p  for  five  01  nix  yvare  pant  in  convincing  vrorkincn  that 

I  tmc  hiilwr  in  this  country'  by  reaaoa  of  a  tariff  and  infiated 


priccfi.     The  workmen  took,  the  hint  atid  have  deniBaded  their  share 
of  this  iiiflntion. 

The  theory  was  that  if  the  rate  of  wages  was  a  thing  to  be  regu- 
lated by  law  or  increased  by  Ian*,  why  lix  a  limit  ?  and  why  not  sad- 
dle on  ihtf  cx>ii»uroer  an  increased  eost  of  commodilies,  and  pay  it  oat 
by  an  increase  in  wa^ts.  It  is  a  pernicious  doctrine,  this  one  of 
high  wages  in  one  country  and  low  wages  in  aiiotTicr  cotiotry.  ll 
is  not  true,  and  as  before  8ai<l  no  Iheory  or  explanation  will  meet 
iiiid  disarm  labor  disturbance  so  quick  as  an  understanding  that 
wages  are  not  an  accident,  hut  a  fixed  quantity  for  a  given  product, 
and  of  necessity  the  same,  or  ncurly  the  xame,  in  nil  countries.  Mr. 
Schloss  has  added  a  good  deal  to  establish  this  truth. 
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STBEL    "WORKS    OF    MESSRS.    WM.    JBUSOP    &    SONa 
sti  iii'i'ii:i.ii,    i(Ni:i.ANt>. 

In  otir  xnAue  of  last  month  was  given  some  of  the  particulars  in 
the  early  histor>'  of  cast  steel  making  in  England,  aiid  in  theprcsenl 
iuniil>er  wc  will  continue  the  subject  by  some  notice  of  the  immense 
establishmeiil  of  Messrs.  Jessop  &  Sons,  .tteel  makers,  at  Sheffield. 
England.  The  works,  shown  in  lUe  engraving  above,  cover  thirty 
acres  of  ground,  and  do  not  comprise  the  whole  of  the  plant  of 
Mes.'srs.  Jessop  &  Son-s.  The  i>en  steel,  thai  is,  thin  steel  from  which 
steel  pens  are  made,  is  produced  at  a  iteparate  eittablishment. 


JMaSOFS  AKO  SOSS'  sTJiKL    WORKS. 
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Tbnr  b.  bcaMo.  asotber,  which  ««  hnt  nol  vMled.  the  purpose 
«t  which  w  txA  neoMtntwreil. 

The  Bna  of  Mamn.  Willinm  Jemop  A  Sons  wbh  ertiMi<thcd  in 
17W.  and  the  Intnnew  i5  now  a  cmtnry  old.  Ics  hiitorjr  is  full  of 
■■■fiil  IsMNn  tn  oar  newer  efforts  in  this  vountn'.     Their  ftncoess  i« 

aatroOM  t4  good  faith  and  hotinrt  ninnttrAcliinr.  with  a  oarvful 

twiaJtkMi  to  amall  thinjpi  an  well  ns  Kirat.      Tlic  lirm  have  olwayii 

[•old  •  l>r|[e  fthare  «t  their  ]>Toduct  in  this  coaiiir^-,  and  their  atlen- 

tioa  to  a  KOMte  af[eitcy  wa&  jtMl  the  itaittr.  in  m>  far  »<  proniptneiis 

and   tborooicfatww.   an  that   Rivm  to   the  Lnndnn    lirtnch,  as  the 

faUowiait  cinmm«>atKe  will  nhow. 

The  Ohio  Tool  Company,  at  Colambiis.  Ohio,  fimndrdnhout  1844 
far  the  mano&cture  of  ed^e  tools,  plnnn,  and  !U>  un.  tised  Jvtotop 
Wed  Cor  thdr  ruatiofiKiurca.  The  Mcel  laid  on  plane  Iroim  wa«  of 
Mo.  11 1'>  M  Range,  thr  tli!<-kf?«t  ndt  irxccv^ltn];  one  sixteenth  of  nn 
tacl).  Thill  rtcel  was  "  mil  welded  "  on  the  iron  plates,  and  did  not 
TtscifT  the  hanmeTinK  that  other  toolii  did,  »ucb  as  vreic  forj^  out 
'laatepe  There  wss  sonie  difficulty  in  t«-iipcnnf;.  and  a  letter  or 
'  letter*  WBv  wriltnt  in  the  agvatt  nl  Uustoii.  who  could  not  explain 
the  matter,  bat  uM  it  bad  been  rcrcrrcd  to  Sbclfidd.     Some  titne 

aAar  ibe  Ohio  To<il  Company  werv  a-Mimishiil  at  a  vi«il  from  a 
■eaihrr  iif  the  firm  at  Sliefftvld.  who  had  come  out  to  iwe  what  was 
wroaic.  He  irtamcd  to  Shrfficid,  and  prepared  the  thin  ntecl  to 
,  ank  the  processes  of  worhin|{>  **hich  ha^'e  gone  on  ever  since  wtlh- 
flOt  diScBltr- 

Tbe  firm  have  aKcnts  all  urcr  the  world.  They  imirhaacd  ■ 
hwIMiag  in  New  Vock.  at  1>l  John  St..  fifty  ycamngn,  which  baa 
^whurl  the  head  oSce  in  thU  countr>-  ever  since.  Air.  William 
Wainwr  hrivf  the  Ktneni)  manager  then.  Of  late  ymn  the  firm 
oa  cuMfuy,  il  is  txiw,  like  others  tn  ihe  sleel  bn-MnoM,  have  ndded 
alMl  eaathtir  aa  a  brunch  of  thcu  btMlaesa.  and  make  all  kinds  of 
tmtt  piece*  np  to  the  liuseaL 

Tba  bnihwai  has  remairKd  in  the  Jcsaop  family  otnce  (t  waa 
fcandcd  ia  ITIM  by  William  JcMop.  who  waa  luccccdcd  at  his  death 
by  Ma  three  aotu,  Tboaiaa.  Sydney  and  Mcnry  Jemop.  Later  on.  ai 
Ibr  death  of  Svdney  Jcwop.  Thom^H  became  sole  owner  tintil  the 
^IW™■»  was  organized  na  a  cnrporatc  company.  Thomas  Jessop died 
ai  M  years  of  afe,  and  bis  ion  William  Je«sa|i.  gruidson  cf  the 
lu— dcr.  b  BOW  cbaimiaa.  or.  a»  wc  would  cull  It  in  thia  country, 
pa^Jaut  of  Ihe  company. 

Abhok  the  RTeat  ctcci  maken  thia  firra  is.  no  doubt,  the  baat 
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ktiovrn  of  any  in  the  world,  and  its  histor>'  as  an  achtevcmrat  more 
(tcsorviiig  tli:tn  that  of  SDine  very  faiiioii-s  people  who  liave  do»e  mudi 
Icrssii)  hiiilditig  tipthcgre»tiie!tsof  tlieir  country.  There  is  something 
in  an  indu;itria1  firm  100  years  old  nion-  atl^nc1i^'e  and  dcTicrvinK  than 
m  distinct  ions  earned  with  lesN  ri.sk  and  labor,  e.<ipecially  as  iu  this 
cflse  wlivre  the  iticrcmc-nt  of  wealth  and  volume  come  in  the  form  of 
moderate  ]>rofits  made  from  year  to  year  lilcc  natural  growth,  in.<itead 
of  from  .speculative  .sclienies  o\'er- reach Inf;  other  interests. 


TECHNICAL  SOCIETY  OF  THB  PACIFIC  COAST. 

Thia  association  held  their  regular  meeting  for  April,  at  their 
rooms.  819  Market  Street.  Tlic  paper  of  the  evening  being  one 
contribtitud  by  Prore.>isot  Chas.  D.  Marx,  of  the  Stanford  University, 
on  '■  Some  Problems  in  Municipal  Engineering."  This  paper  ia 
reproduced  in  the  present  issue,  but  not  the  discussion  thereon;  for 
want  of  space.  This  paper  we  think  could  be  pro&tably  supple- 
mented  by  another  from  the  same  atithor,  in  which  would  be 
explained  the  municipal  affairs  of  some  modem  cities:  Berlin,  for 
example ;  al-w  (..lasgow  and  Birmingham  in  Kugland,  and  Detroit  in 
iliiscoiimry. 
The  following  new  members  were  elected  : 

Tbomaji  II.  LcgKcU.  SliniiiK  lin^nt^er Ilotlie,  Cat. 

P.  E.  Lear.  Electrical  Engineer  Saa  l'r&Dci«co.  Cal. 

John  J.  WIHiamc,  Ta|K>(;r<kI''i*^'  <jDiii«Tj   ,., Bvrkctcy,  Cal> 

Three  new  names  were  presentetl  for  membership. 

Mr.  Adolpb  Sutro,  honorary  member  of  the  Society,  tendered  an 
invitation  for  the  memtiers,  or  such  as  would  attend,  to  visit  Sutro 
Hetxbis  sometime  during  the  prew.-Ht  or  next  month,  to  examine  the 
improvements  and  extensions  of  the  past  year,  and  to  be  entertained 
at  a  luncheon  to  be  served  at  his  re.sidencc. 

Mr.  Sutro  takes  u  warm  interest  in  the  Society.  Its  aims  and 
work  are  congenial,  and  his  future  plans,  if  carried  out,  will  involve 
a  good  deal  in  which  the  Society  may  render  him  some  aid  in  the 
munificent  cnteqirises  in  which  he  is  engaged.  His  own  experience 
iu  technical  matters  has  well  served  an  important  purpose,  aud  has 
led  to  succe^  in  all  that  has  been  attempted. 

At  the  next  regular  meeting.  May  &tb,  two  papers  will  be  read; 
one  on  "Electric  Transmission,"  by  Mr.  W.  H.  C.  Has»on.  and  an 
essay  on  "Photographic  Topography,"  by  Mr.  Hruest  McCullough. 
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Catninic  row  to  intcrcliangcablc  (.'oaplings.  Ilirsc  all  belong  Iti  a 
diM  that  may  be  called  compmsion,  tlial  is,  capable  of  being 
cfawpwl  tm  the  aibaSis  bo  sccttrc  a  fit.  and  be  l(»sciicd  by  m«tnK  of 
■Rwa,  wcdgtsor  other  devices.  Stich  vuuitliiigs  wc  will  ^peak  of 
■mfer  the  gcnrml  Iwad  of  comprewloii  omnt,  ami  f;ivv  w)inc  exam- 
pfaa  to  alKiw  the  various  expedienls  that  lin\-t  bceii  adnp i«d  to  Hanip 
tfasai  ua  the  akafts. 

CcHVpnavnon  couplings  while  ihey  «eeni  to  he  divided  tiito  two 
cIkmh»:  ooe  with  conical  collars.  taperiuK  wetlKcs  ar  fciinvs  lliat  act 
indtmrtly,  and  the  other  dass,  plain  claiii|>s  thiit  act  directly  by 
■mi»  nf  htAu  ur  wtcwk.  If  examined,  however,  it  will  be  ncei) 
that  in  all  coupling*  i^f  eitlier  Iciml  the  niethcKl  of  mitipn-s.'-tiiNi  i<i 
hsKd  Dpon  flexnre.  Then*  i«,  imlKtl.  iio  nteatis  of  reduciti^;  ibe 
boR  of  a  conpting,  or  anything  dw  made  of  iron,  except  by  either 
flmme  of  caodensation  of  the  material. 

Thli  may  aeem  a  bold  propwition  in  view  of  tlic  fact  that  not 
only  in  coaplings  but  la  many  other  cnitc*.  such  as  curupctiMitinK 
fa^tfiacit  far  abaft-S  or  spindles,  we  find  devices  for  iiiticviitni-ally 
wdiMWH  the  tore  of  liolen.  bat  if  an)-  or  all  of  these  ountrivnnrcs 
•fc  aaalyccd  it  will  be  funnd  thai  no  such  rvdactioa  of  bore  can  take 
placv  withoat  flexure,  and  Jii  the  case  of  conical  eollam  without  the 
nelal  hcjng  mndenved  ur  "  iti>«et." 

Another  ptioeiple  involved  in  all  adjusting  nniical  de\-icc!t.  ia 
that  adjnaiBiciit  in  the  plane  of  the  bearinj;  or  running;  fncn  can  do 
BO  leod.  in  other  word*,  tuljusttnciit  parallel  to  any  face  cnascft  oa 
cftante  nufmal  to  that  bee.  It  i-t  true  that  many  such  adjust* 
^nn  miK  pnnridcd  Cor  clampiDg  and  tor  coiupen.<ialion  in  bcnrin][!i, 
•Ad  fvcm  lo  tanttr  stjcb  a  porpoae.  but  this  claim  i»  only  a 
coBpIitnetil  lo  good  6ttiaK.  the  (act  being  ihnt  adjustntctit  ia 
aol  mfoirvd.  Thtt  i*  crrtainly  the  case  vrilb  the  npindlcs  of 
mAchiMr  tDoU,  liecaut<  any  attempt  to  odjtuit  A  coiucnl  bu«h  diig- 
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.vwrj5*'  ox  ty%'E.vTtos'fk 

oiinl  to  its  exterior  face  must  lead  to  distortiou,  nnd  a  bad  fit 
wuiild  slidw  il.%lf  in  milling  madiintrs  and  latlics  wlicrt;  such 
ingK  arc  iisnuUy  fmnid. 


m — 


n» 
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Ill  cunsidcrinx  tli>-'^  subject  of  compressing  or  claiiipiiijj;  dcvj 
by  mcitiin  of  tii|>ers  or  coiks,  it  in  imporliinl  for  tboM  wlio  havel 
previously  examined  the  subject  that  this  matter  of  adjustment  »h^ 
be  made  plain  before  referring  to  tlic  particular  devices.  Flgui; 
and  6  lire  jrtvpsired  for  siicli  exptiiiiatinn.  Su]>{io!w  that  /t  and 
conical  bushes,  one  tflpercd  on  the  inside  as  in  Fig.  6,  the  other  taj 
on  Uie  outside  as  in  Fig.  <>.  and  that  the  adjustinetit  in  Fig,  0 , 
the  line  It,  arul  in  Fig.  6  on  the  line  m. 

The   constniction    in    Fig.    5   is   coininou    in    various   Iciii 
machincf)'  in  Knropc,  and  to  some  extent  employed  in  this  ■ 
for  lathe  spindles  and  the  like.      That  in  Fig,  d  is  comnioti 
country,  but.  so  far  as  known,  is  not  employed  elsewheri.-. 
things  seem  analogous  .nl  first  sigh:,  but  they  nre  nut  su. 
niciit  in  Fig.  &  is  on  the  line  rt,  diagonal  to  the  running  fnj 
se^iuently  these  approach  or  leave  each  other  piirnllel  as  iht 
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>  ^  ird  or  (bnrani  in  the  sta^eatay  part  W .  fomtiag  « 

uinaUr  adjuMincnt. 

!■  Fig.  ft  adjtutmcnt  \»  nlv)  tm  llic  line  «  the  vimc  ns  bcfnrv,  but 

fe»    fviHel  to  tbc  shaft  «mi  tlie  nniiiing  (»<%».  coTisc<juetitl)*  can  liavr 

^b^afcct  OD  tfaeac  Ticvs  witliout  con<Icnsin|{  or  compmising  tbc  btuh 

19  —IT     It  W01  aln  be  ttcfi  thai  0.1  tbu  adjusiuieul  i-t  diaii^nal  to  the 

taaa  of  tbc  bmb  on  the  line  m.  cunKtiiietitiy  it  is  not  poosibk. 

mnvrmrnt    okIwikc   cannot    take  place,  iinlciw.    0%   bcrorc 

the  hoftb  is  mndenitrd. 

If  ibe  bu»b  is  split  it  may  be  closed  in  a  »ltf;ht  decree,  but  not 

ooaocntrically,  bccunse  there  is  no  fit  except  in  one  position.      It  i» 

tad (VRitniclidn  in  any  case,  when  directed  tu  a  recludlou  of  bore, 

mkm  the  bmh  in  niailc  of  wine  ftoft  alloy  thai  cau  Ik  coraprcsscd 

wai  lo  eluittg*  iu  abape.     We  have  treated  tbiK  matter  at  mmiic 

Wnith.  hecaiuv  it  j«  a  ntetliod  mnimnn  in  oomprvnion  cottplingi. 

ud  111  limilatiotn  not  mil  unilctsliXNi.     It  is  not  cootctided  that 

thnc  b  an  cotnpetmtioo  or  adjustment  of  such  dct-iccs.    but  that 

fl  t»  bfiniteMmal  without  defttToyinji;  the  Bl. 

Tberc  t»,  in  Mme  casca,  a  aucvrurul  appUcatimi  of  thiA  conical 
\mlk  method  of  damping  by  ctitling  away  the  vxtrrior  of  the  ooiie 
m  it  will  bear  00  narrow  fare*  only,  as  in  ri8:tire»  7  and  K.  tAken 
Inn  a  cbuapinjc  i^ifaidle  chock  made  by  n  firm  of  much  inc- tin) 
^Itm  at  Manchester,  HnRtand. 

I 


t'tc  T.  I'lii.  H, 

^i^  7  i>  a  Inogitndinnl  •ectioa.  and  FiK-  t$  ou  end  view  with  tbc 
acflBV  eotlar  lesiond.  The  conical  mctiitier  l*  !.pHt  into  mx  patta* 
«ad  tha  axteiiflr  cat  away  m  the  bMrinK  i%  on  twek-e  narrow  ledgca 
that  by  rcaxm  of  tbc  small  arai  in  contact  can  be  adjusted  tn  the 


Pig.  9  is  a  section  tfarougli  a  shad  couplmfi;  dcsigDcd  by  (lie 
writer  in  18S5,  Fig.  10  is  an  end  view  ol'  one  of  the  c«:im».  The 
drawing;  is  taken  from  x  coupling  of  '2j^i'inch  bore,  and  tli«  bear- 
ing Iwlgcs  on  the  cone  were  about  ^a  inches  wide,  eleven  in  num- 
ber, the  cone  being  slit  through  at  otic  point  and  jwiitially  cut 
tlin)ugh  at  that:  other  points,  ns  shown  in  Fig.  10.  This,  as  will 
be  seen,  is  the  same  thing  iis  the  chuck  just  dcscribcxl,  an<1  the  range 
of  comi>ivssion,  without  distortion  or  bad  ninninj;,  wn.s  a  good  deal 
increased  over  cones  that  had  a  bearing  alt  over  their  outer  siirfttce. 

The  limit  in  this  direction,  however,  was  not  in  the  exterior  of 
the  cone,  but  the  interior  bearing  on  the  sha(\.  If  ihc  cone  had 
been  split  into  four  parts  it  would  have  closed  ou  the  shaft  at  four  or 
eight  l>earing  point.s  as  the  fit  was  close  or  loose,  but  a-s  made,  the  fit 
on  ihc  shaft  was  defective  when  thesiye  of  the  latter  was  varied  from 
the  standard  size  for  which  the  couplings  wetc  bored. 

The  coupling  shown  in  Fig.  U  ivas  bIko  designed  by  the  writer 
in  ISfiti,  at  a  time  this  subject  of  cone  adjustnieiit  came  up  as  a  prob- 
lem in  the  works.  The  theory  was,  that  a  thiu  shell  or  sleeve 
around  the  shiift  when  split  oj)en  on  one  side  would  close  concentri- 
cally, and  Et  on  shafts  that  varied  so  much  :is  i»  eommon  in  ttimine 
and  finishing  ilieni.  The  drawing  is  from  a  coupling  of  2}^. inch 
bore,  the  sleeve  being  iV  inches  thick  at  the  ends,  and  t'l  inches  >t 
the  tiiiddle. 


ft  was  pointed  out  at  the  begitming  thai  the  functions  of  ti  coop- 
ling  were  to  impart  a  rigidity  equal  to  thai  of  the  shafts  connected, 
and  to  traiLstnit  toniioiiiil  strain  ecjual  to  tlic  strength  of  the  sbaiU. 
To  thfsc  cau  be  added  another  rule,  that  the  compression  or  grip- 
ping Ktrniii  Kliould  he  enough  to  prevent  movement  in  the  sockets  or 
hoie,  and  u  third  rule,  that  all  these  three  functions  ^bonM  be  per- 
formed  by  the  same  mcmheis,  that  is.  the  same  metal  employed  to 
secure  rigidity  should  perform  the  office  of  compression,  otherwise 
the  JsiK  and  weight  of  a  coupling  will  be  increased  in  proportion  as 
these  ftiiictious  are  independently  pcrroruied. 

Fig.  12  is  introduced  to  illustrate  this  ni:ilter.  The  transverse 
strength  of  the  conpling.  or  il«  rigidity,  is  reprcseuted  in  this  case 
by  the  cross  section  of  the  inner  shell  or  sleeve  at  the  middle,  where 
the  coupling  is  nearly  cut  in  two.  It  will  also  be  seen  that  the 
ftniction  of  conipres.sioH  or  fit  is  perfomied  by  the  inner  pair  of  ring? 
■or  collars,  and  that  these  have  no  other  office ;  also  that  the  rinR 
nuts  at  the  end  have  no  function  except  to  press  the  inner  rings  ou 
the  conical  faces  of  the  sleeve. 

Applying  the  rwles  before  itanied,  llieir  truth  will  be  apparent  in 
dimen!!;ions  of  this  coupling.  It  is  a  c>-Iinder  hanng  a  diaiucter  at 
least  three  times  that  of  tlic  coupled  shaft,  if  made  of  cast  iron,  and 
its  weight  double  that  of  any  coupling  in  which  rigidity,  comprev 
sion  and  torsion  ar«  all  provided  for  in  the  same  members. 
a  fi 
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Vcr>'  good  couplings  of  minimum  weight  have  been  made  o»i  Ihe 
same  principle  as  shown  in  Fig.  I'i.  where  the  menil>cr  in  comprcs- 
»on  e  is  of  cast  iron,  and  the  members  in  ten.'«ioii  a  a,  arc  of  wrought 
iron.  Tlie  main  shell  r  is  in  two  parts,  and  the  rings  a  a  are  driven 
on  the  tapering  ends.  Comparing,  it  will  be  seen  that  the  two  col- 
lars a  a  r^rcsent  or  perform  the  same  functions  as  the  four  do  in  Fig. 
12,   and   tliQse  in    Fig.    1-3   being  of  wrought    iron,  tlt«ir  section 
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<ma  he  n<liK«>«l  lu  one  thinl  or  lout  than  ttiie  pair  of  tliow  in  Fig.  IS, 
«r.  IB  QKbtr  word*,  the  outer  or  «t»>'«Ioiiltif!  memhers  are.  in  practicr, 
■ot  BHifc  than  iwc  nxth  is  bai\-)-, 

Tbe  coupliDics  »hown  in  Pig,  13,  so  (ar  ■»  we  know,  were  fitsl 
nade  hy  J.  H.  Cooper,  of  PltiUdcIphia.  and.  asitlc  from  reqairiiig  to 
be  driwn  ou  hy  hlowx.  are  among  Ihc  t»rM  i>f  llieir  clnw.  It  in  uue 
ihr  inner  kticll  ha*  u>  be  heavy  to  fttniinli  iIk-  rc<)iitTed  rJKitlity,  cx>n- 
«*4)tieetly  is  not  capable  a{  much  flexurv,  Imt  llx:  same  retturk 
applies  to  nearly  all  kind*  of  compression  cotiplinps.  namely  :  tlicy 
R^nire  that  the  ct>npl«l  ^liafl^  \k  oI'  ncciiratc  diameter  in  orrfei  to 
taiMsKCelv 

AIbkm  our  mmpressiiTii  c(.>(i)iliiig  cm  lie  otrniiK^I  incl-inipa  ^liiift 
■Uchtljr  UKleT  lite,  but  the  .lurfuci-!*  will  nut  fit,  and  deflcctivii  of 
tkaliafta  frotn  the  tttmin  uf  wheels  or  belts,  ot  being;  out  of  line. 
«iD  foaa  prodoce  abnuh-e  wear  in  the  wicket^,  and  railiirr.  The 
bn  la,  that  cmnprcssion.  couplings  to  fit  shads  that  vnr>'  in  sixc  arc  a 
sjrth.  except  within  xtry  nnrTaw  limits  not  exceeding^  .00ft  of  an 
taeh.     Of  tbfais,  howrver,  more  will  be  said  in  the  end. 

CoDkal  KTCWK,  wedges  unt)  the  various  devins  for  cotuprcsacMi, 
witliin  AolM  *Jiell»  thiit  licar  the  reActton  of  tlic  clanipin{f  force,  are 
«I1  amenahle  to  the  cotuUtfaHU  pointed  mit,  unless  it  lie  iti  lite  ciisc  of 
vrewA.  which  Iry  nason  of  tbcir  helical  exterior  <ir  iMraring  faccR. 
be  adjiwted  to  a  fpvater  ilej^ree  than  the  xmnoth  fnces  of  wedges 


FlQ.   II 

^Fif.   14  [■  a  dtagnm,  drawn  frum  memory,  of  a  cwiiprawloii 
e«ap)tn|[  that  luu  beeti  extensdwly  Dwd,  and  ^cem«  tn  have  GllctI  the 
cnoditlotM  of  fltteh  eouplitii;^  very  well.       Uomprrwkvn  i« 
from  Bcxttre  cf  the  two  utctiilK-T^  <-  e.  lhi>e  hciiii;  forced  in 
the  shaft  bjr  two  taperinf;  mtvws  a  m,  mnde  with  a  line  thrend 
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fltid  tapped  into  the  slot  as  shown.  The  members  r  e  are  severed  at 
the  middle  of  the  couphiig  to  permit  iiidepeiKlent  action  on  each 
shaft.  These  close  on  Ihc  sliaft  in  some  degree  concentrically,  over 
one  half  of  the  shaft's  circumfercjic«,  but  it  is  obvious  that  a  fit  is 
required,  othenvise  the  eoiipltiig  would  soon  wenr  out  in  the  sockets 
if  there  is  deflection  of  the  shafts. 

The  class  we  have  termed  clamp  couplings  eiuhrace.<>  quite  a 
Tange  of  modificnlion.'*,  nil  prnclically  the  same  in  effect  and 
nauire.  or  nearly  so.  and  are,  no  doubt,  the  best  a*  well  as  the  most 
simple  that  can  be  applied  in  an  interchangeable  system.  As 
pointed  out  before,  the  function  of  closing  or  the  reduction  of  bore 
in  all  devices  of  the  kind  is  due  to  flexure,  and  in  the  clamping  clitss 
of  couplings  the  closing  force  not  only  performs  the  office  of  com- 
pressioti,  hill  also  produces,  in  a  direct  mauncr.  the  flexure  rcttuircd 
for  closing  or  reducing  tlie  bore. 

This  can  be  jUustiAted  by  Figures  10  and  16,  which  are  side  and 
end  views  of  one  of  the  oldest  forms  of  clamp  couplings.     These 
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were  employed  by  Mr.  Rohert  Briggs.  of  Pliiladelpliia.  a  well  known 
eiig'iiecr.  who  died  about  twenty  years  ago.  They  can  be  seen  in 
substantially  the  same  form  in  the  work.';  of  Cail  &  Co..  Paris,  tJie 
celebrated  locomotive  builders  there.  In  this  latter  case  they  were 
made  not  less  than  thirty  years  ago,  and  most  likely  more  than  forty 
years  ago,  becnuse  in  1870  when  we  visited  Ihc-se  works  no  one 
seemed  to  know  liow  long  it  was  siucc  some  of  the  older  lines  of 
shuf\iug  were  connected  in  tills  manner. 

These  couplings  are  chenp,  and  when  the  shafts  are  carefully 
tunied  hold  remarkably  well,  but  it  is  obvious  that  if  straiiKd  down 
upon  shiifls  under  size  there  is  danger  of  fracture  at  the  fnlcnini  of 
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■  opfmntr  ttir  »lot.  Thrrc  i%  also  the  objection  comraon  to  ull 
<TNtpUog«  notkrd  thU  far.  that  they  cntt  not  bv  rrmoMH]  aad  rcpUrcd 
-wilboal  laktniE  (knrn  or  inonng  tbc  uliarta,  anil  are  uot  boluiced  in 
ihc  <l»trtbatHni  of  (be  netal. 

The  e»lrri<jr  roulour  i%  Uvk  fmni  It^lj«•^i^m^  that  camw?  ilaiiger, 
\m\  tbc  cUraping  bctcws,  cciuatcRiunk  an  &huwti,  caninx  be  lurnctl 
witli  a  cooBMO  iiKy,  and  rrquirc  a  .•iockct  one.  These  coupUngw 
hatv  tX)C  «nnired.  probahlv  ticcaiMe  their  merits  ate  not  kuown.  hut 
■OR  likely  bccatine  lbc}~  iki  aot  wvm  iiiKeninu:t  nniL  cotnplicntcd 
•mogh  to  meet  conmnn  oplnioti. 


Vm.  17. 

FijC.  t*  b  an  end  view  of  the  ptaineid  form  for  cUiiup  cuupllnKK, 
aad  the  fir>l  modiGcaluu  amotig  all  the  compreuioii  class  this  far 
wJenwi  to  that  can  be  removed  aad  replaced  witbuat  ilisturbin)(  Uie 
I  cmuKCtcd. 
tt  will  went  in  controvrraion  of  hi»tof>-  and  commoa  practice  to 
Uut  a  coopttni;  nf  thi*  kind,  in  addition  to  the  fldvintaRe  6nt 
ovt.  ia  the  lie^  that  has  been  devised,  and  comcsi  ncaitnt 
fialfillii^  tlie  dcviml  functions  for  (le>*ice9  of  the  kind,  bnt  Kucb  a 
ricw  ia  ia  aecanlaoci;  with  the  faclA.  Clamp  coapUngs  wen*  the 
ftnt.  and  no  doaht  will  be  tlkc  last  amoii^  devices  of  the  kind. 

Tlic  cUntpiag  bolt*,  in  addition  lu  expemling  their  force  directly 

aMBpf^KiBK.  also  trod  nn  dtrrctly  to  bend  the  shell,  and  cIdm  it 

Ijr  arouDd  the  gtliafls,  »uch  actiou  being  perfect  up  tosuch 

ila  a»  the  metal  will  bear,  and  for  any  kind  of  malleable  metal  far 

I  tile  imgnlaritim  of  <tice  that  ocxiir  in  fair  tumtnf;. 
One  procrf  of  tbc   aUciiKTh   and  nrliabiltty  of  coupUofcn  of  tJie 
ia  that  they  an  provided  to  cooncct  broken  proficller  ahafts  at 
,  and  MiLim  fully  perftinn  that  purpose.     A  propeller  ihaft  ran  be 
ID  an  engine  ahaft  fnim  AO  to  1M>  feet  long  M-ilh  a  flywheel 
oa  the  caitreipe  end,  and  the  enarmous  straioa  endured  arc  Indicated 
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by  the  number  of  frjictuits  that  oocar.      The  selectkm  orplalu 
clamps  to  coimcct  broken  shafts  of  the  kind  is  htnmg  evidence  ofT] 
strength,  reliability  iind  fncility  of  ttpplic^itlon. 


^^ 


FIC.   IB. 

Such  ctampK  when  divided  into  three  parts,  fis  shown  in  Fig.  18, 
are  still  better,  giving;  as  we  may  say,  nine  poinbt  of  impitigement  tt  I 
the  renter  and  each  end  of  the  arcs  in  contact.  It  would  be  aii 
interesting  .ind  useful  jirubk-ni  to  re.solve  the  compression  strains 
in  this  case  with  certain  a>tsnnied  proportions.  This  will  be  done  in 
a  future  place. 

In  some  cases  these  claiup  couplings  have  been  housed  or 
covered  with  a.  shell,  ns  indicated  by  the  dotted  )ine.<i  in  Vig.  16. 
This,  while  il  makes  up  a  symmetrical  device,  is  exptnsive,  and 
moreover  destroys  one  function,  that  of  removal  from  the  shaAs  in 
place,  because  the  covering  .thell  has  to  be  made  in  one  piece. 


WDIZ^DL® 


i-iBjn  nun  pgn 


L:::-:J  \:::v::::j  r:::::^J 


Fig.  IV. 
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If  a  covering  shell  ih  m.ide  integrally  with  Ibe  main  one,  ns  ioi 
Figures  I'J  and  20,  the  two  shells  being  connected  by  flanges  or  dia- 
phragms between  the  holts,  as  shown  in  Fig.  20,  there  will  be.  with 
onc-ccccptioTi.  all  the  re4uired  functions  thnt  linve  been  pointed  out. 
with  the  least  po.ssible  amount  of  metal.  ~ 
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runnion''  wc  wHlI  repent  as  follows :  ( I  Jlu  secure  cwntitiucd 
nciiUt>  of  the  nlufts  tlirtiiiijh  ttic  ixiuplcd  .sliall!i ;  rji  to  have  a  lor- 

F'Nul  rvMHtaocc  vtipcriiir  to  tliv  Ktinfl)'  ctyiirux-tcd  ;  1.3 1  a  >mi)oth  onti- 
BT  to  pretmt  danKrr  of  mlHiinfi  or  wttidinft  Iwltn  or  clothhiit  ; 
H)  to  close  for  coai{»c!tAton  concentrically  ;  (fi)  to  be  nrmovable 
irillioat  tnkitiK  the  shaft  down.  To  xhvuv  conditions  may  be  added 
•one  otberB  of  Ima  importance,  Hu<.-h  a.1  titi  nvoiOaoce  of  jam' 
■ittcor  Rtstfaix  fast :  ■dnijtiiti);  of  the  use  of  comnwiii  wrrncbcA  to 
hatcn  or  looncn  ibt  ^trvwri ;  the  vxtcrior  udnpu-d  for  ax  a*  a  pulWy 
,iHr  brlt« 

All  thoc  condilioDs  an  fnlfillcd  l>>*  the  rinmp  coujiling  •itinvm  in 
ID  and  SO.  except  tlic  claiu«  No.  4  relating  to  flexure.  A 
tbIeaHcU.  ciinncrted  as  shown.  bvcumr4  ver>-  HKid.  and  tbc  two 
'kalna  dose  an  tbc  ihaAa  as  two  aetnicirclcH.  There  is.  how- 
"■er.  Acxure  enough  to  meet  ordinary  reqiiirciucnts.  l>ccnu'tc,  in 
«iiiw  experimrnta  made  iti  F.ngbml  in  188C.  where  examples  of 
■Birljr  all  fonn»»  of  oompnrssion  coupling*  then  known  were  trictl. 
Ibe  present  out  ihon-ed  the  gieatest  truUl  and  endurance  when 
applied  to  idiaft.*  x-arjing  in  diameter,  and  sprang  out  at  trtitb  until 
(be  oottplioK^t  faiNKl.  Fin.  IM  is  a  perspective  vietv  of  erne  of  these 
|ttin{ilinic«  as  it  appears  when  npplied  on  a  shaft. 


Fm.  21. 

ii«  review  of  omipiewiinri  nr  intcTi.'lian);ea1()e  c^iupUngfi,  tlie 
ha«  been  to  (wlcct  types  and  nnalyre  the  mndiiioii^  or  func- 
Uon»  thai  pertain  to  thetn  cm  conimcrctal  as  well  as  ntcchaniczil 
(raondv  Cnmputnlinns  in  re^^pcct  to  coitplingn,  rov-cr  hnt  a  limited 
tdd.  and  ate  cooiitied  mainly  (o  ptopi>rti(>ti.<«  for  resi.>tliiig  taoiunal 
train  and  Ocxtirc.  but  these  atv  not  in  practice,  the  priudpal  facts 
ilraU  with,  Failure  come*  in  mxMt  cases  (mm  qtimsion  in  tlic 
.(•r  l«aTtn){*  fiif  llu-  «han«'.     A  Miiall  amount  of  ino\xment 


takes  place  because  of  a  bad  fit,  or  insufficient  grippiog  power,  aod 
abrasinti  begins,  ending  with  what  i-s  not  inaptly  called  "  cliatviug  out 
ihe  hole." 

The  primary  cauac  of  failure  is  want  of  alignment,  or  ficxure 
from  otticr  catisc,  such  as  The  strain  of  belts  or  wheels  tlint  cnu<KS 
a  slight  movement  in  the  sockets.  Abrasion  begios,  and  Koes  on  in 
an  increa-siiig  degree,  until  the  cud  comes. 

New  inventions  have  not  l)cen  reverted  to  or  con.sidered  iu  this 
section  on  shaft  couplinRs,  liccaiise  there  has  really  lietfn  no  nfcewl 
prog:rc».-i  in  llie  art.  Tile  lintt  interchangeable  coupliuKs  made,  the 
pluin  clampx.  were  among  the  brst.  Those  with  conical  shells  and 
bolts,  invented  and  introduced  by  Me-sHrs,  William  Sellers  &  Co..  of 
Philadelphia,  thirty  or  more  years  ago,  and  yet  extensively  made  by 
this  celebrated  firoi,  arc  among  the  most  complete  that  have  ever 
been  produced,  and  were  the  outcome  of  a  «nccessful  attempt  to 
reduce  shaft  littings  to  an  organized  laanHfaclure, 

The  principal  difficulty  met  with  in  the  system  has  bccii  the  mis- 
takon  opinion  that  Mich  couplings  were  to  fit  on  shafts  varying  hi 
diameltT,  which,  as  at  first  staled,  is  a  niyih.  Their  object  is  to  per* 
mit  organized  or  duplicate  manufacture  of  shaft  liltings,  and  to  facil- 
itite  putting  on  and  removing  the  couplings  from  .•ihafts.  Without 
this  Ilicic  can  Ik-  no  systematic  manufacture  of  the  kind,  and  to  com' 
pare  interchangeable  or  compression  couplings  with  kcyed-on  flanges 
is  to  admit  a  lack  of  uiuierstaiiding  the  subject.  There  i.*  a  place 
'  for  Imth  methods,  i)ut  mrt  on  line  shafting  as  now  produced  and 
sold  in  thii)  country-. 
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BBAT   IN   OIL   BNOINBS. 
TUB  FKitarMAs  luii^iNu. 

3b.  William  L.  Saunders,  in  a  lecture  before  the  Hranklin  Inatl- 
Pbilaifelphis,  Usl  j-ear.  called  attuitioii  to  a  diet  in  respect  tu 
■  of  ODiBpnnicd  air  thni  b  curious  and  true.  Wc  L-oratnuiily 
hok  ttpoa  tbc  bnt  geiicmtcd  in  cniti]fft:ssiiig  air  as  a  raisfutluiic,  a 
■ale&K'tar.  to  to  apeak,  but  Mr.  Sntindent  pniiit:^  out  that  the  heal 
fmBSlcd  in  CMUpTCSsitiK  air  tn  tlw  nciivc  cIcmeDl.  and  if  the  licat 
caold  be  ccmbined  with  the  air  without  compressing  the  latter  the 
RMh  woakl  be  the  <ianie. 

Tbc  loliject  catne  up  in  councciiun  with  a  dcMrriplifm  of  the 
IVvittlHm  odl  enKtDC.  i^ven  by  I>r.  Cnlramn  Sellers,  l>cr<>re  the 
Fianklin  ItHtitiile  in  fircemher  laKt.  and  via*  employed  to  illustrate 
tbc  mcthtjil  upon  which  the  rrtestroaa  etiKiue  (ijicTiite^. 

The  fuel  for  tbcHc  cn(;ines  is  petroleum  oil.  such  as  bi  burned  in 
llBpa,  nol  in&nmmable,  and  ih  nut  mixeil  with  air  in  the  sense  of 
hmnoiiiijc  vrdalile.  It  \*  atomized  in  tlic  uir  to  make  an  explosive 
abxture,  bnt  n  only  mechanically  crmibineil  tlierewith.  l>ecnuse  it 
wiH  arpanUe  from  the  air  in  an  instant  if  the  ohnrgt  is  lell  in  n  ntate 
ti  rc4.  In  tbit  manner  ibcir  is  no  danijer  of  cx(dntiioii.  twcause 
BDthiii|{  is  inflammable  except  the  cliar);e  in  the  c>'ltudcr,  and  that 
oaljr  during  conipcwJoB.  or  while  the  sprayed  oil  is  in  su.«peasion. 
Mr.  SeUer»'  paper  closea  with  sume  letleiHof  rvctiDimetidntion  frvtu 
pmplc using  the  PricMman  oil  engine,  that  arcpreltv  fuif  adverti.tin):. 

Tbe  l^te^tman  engine  ha%  been  designed  anew  in  this  country  to 
corapood  wttti  rraicwur  Sweet's  Stmight  Line  «tmm  engines,  and 
hM  the  important  advantage  of  relieving  the  cranks  fnim  the  %-ioIciit 
•fpTtW   Ktvcn   b)-   the    exphMoa. 

While  this  cogiav  ba^  been  the  subject  of  tniKh  study  and 
txpcrimcnt,  and  nuik^  high  amoii);  C!>lut)li9jie0  motcm  of  the  inter- 
m1  cumtnution  kind,  we  doulit  if  it  will  lie  able  to  contend  comnier- 
ciaUy  with  lho«e  that  employ  volatile  foel  nr  Ka«.  An  air  romprcaa- 
^  pamp  atwl  on  atomi/ins  apfuratus,  which  arc  requircii  for  heav) 
oiU.  add  a  good  many  details,  and  these  of  sensitive  kind  liable  to 
wmifuuent. 

The  maimniancv  of  a  nsKivoir  of  compressed  air  is  of  itself  a 
lit  matter,  tavol\'t»g  carefully-fitted  parts,  atwl  the  minute  ori- 
leqoired  to  apray  the  oil  roust  alw  cauae  >one  difficulty  lo 
t  ■MBtaio.  V}  that  on  the  whole  the  more  simple  form  of  these 
^Kncii>e^  such  as  eolatiltzc  tbc  oil  by  heat  or  use  carburetting  »J>f*' 
^■Mm.  are  likely  to  lead,  for  the  present  at  leait. 
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ROAD   LOCX>MOnVBa    USD   TBACnON    BNaiNBS 

TIktv  xctiu  t<i  be  MMtie  pectiliar  impcdimetit  in  llicr  H())ilicatimi 
Oran  csgiim  to  road  locotnutiuti.  Thi-  art  1ms  linil  Uvislitd 
il  a  KTcat  ainuunt  <if  iugciiuity  utiil  5kill  williout  cnncsiHntiliii]^ 
RsnaltK,  on*)  if  one  *cU  oat  to  sccV  tlw  genetic  cau!ic»  of  I'nilurr  or 
KScidty  tbtf)*  an;  by  no  n\v»\i\  (iluiii. 

Tbe  irapcdimcntA  In  Ik-  nvcrctunc  are  of  two  kinds,  opcratii-c  and 
caastnKtire.  thcM  are  in  a  steix^  di»titict.  althougb  common  u|)inion 
the  failure  of  stcatn  traction  oil  common  roads  to  tlie 
tive  [lan  uf  the  pmlilcm,  wliicli  is  wruog.  It  niity  be 
afwQtnvd  that  adjiptiition  tn  pur|xx»e  tfl  a  part  of  succcfltful  coiixlnic- 
ttMitt  bnt  tbm  wixt  limitations  ^ct  tip  in  niniiy  (.'Attes  iMfyood  wbk-h 
IR  itiKOituty  cannot  go.  This  \s  the  csm-  with  road  lix-omo- 
.  and  tnctjon  mKineH  nt  thi«  time. 
Reff  -  'fft  to  the  oiwratiog  conditions.  <>itc)i  L-nttiiit-i  hux-c  lo 

^■■rty  a    -,  ,  .  "f  tniler  and  facl,  and  as  tliiit  ik-Jid  load  iiiu»t  bv  tuul- 
■A  br  tb<  reuManccK,  wbich  ur,  perhapit,  five  tinKS  oit  much  as 
nilar  uri)(lil  i^  c<mvty«d  on  raiU.  this  n^ataiKc  forms 
i^Ktit.  and  3  conndcrabk  one  iu  an  coniomic  way. 
Tbc  aapply  of  foci  and  water  in  a  still  greater  difficulty,  and, 
ibe  {irincipal  one  of  all.     The  difii-tcncc  between  a  railnny 
I  a  madwaj   in  lbi9  n*»pect  can  \x  iniiifixinl  by  supposing  that 
isilway  locomutive  vcrc  to  rc(|uirc  licpatmlc  fuel  and  water 
,  im  iX*  ripply,  and  not  only  titnl.  tml  snch  &talioti«  were  nut 
vonffc  lA  travel,  but  tiiufit  cilhrr  Ik*  bauleil  abtiui.  of  cIn* 
ll  trip»  made  lo  procure  foc-l  or  water.     Ivavb  traction  engine, 
mviter  of  tr^tctiou  cnf;inca,  must  supply  bis  own  plant,  so  to 
Um  pruviiltn>t  fuel  and  water,  and  tbere  «crm)i  tu)  way  out  of 
lexpcnuive  difiit-ully  unleai  it  may  nuntc  time  come  iu  the  way  of 
on  ibc  principal  tii^bways  where  pna^ng   englncit  can  be 


Tbi»  impeilimrnl  in  the  rotH'nrtc  ticcomc*  cod  of  driving  power, 
LuT  Ml  much  [icr  biir«e  )>oMt.T  roaintnined,  ami  it  will  nt-erage  not  far 

iraax  (our  liiiic4  ax  much  u  in  the  case  of  railway  locomotives  or 

«tslK«unr  enxtoc*.  and  when  wc  coonidcr  thai  the  power  thna 
rcxpvuanly  derived  rannt  be  sfialn  multiplkd  by  four  (br  4u«ntily 

W9aiwd.  it  ktwcrv  c«Mnmernal  eftciency  to  one  iu  Kxtecu  compared 

ID  a  cnamun  railwif- 
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This  waste  and  cost  of  power  in  moving  loads  over  the  groii 
or  oil  coniiiion  roads,  is,  however,  not  Uie  only  riiffiailly  that  triic- 
lioii  cEigiues  have  to  deal  with.  Their  runuiug  geariiiK  i^  exposed 
to  mud  and  oiirc.  and  subject  to  coiitorsjons  that  calls  for  the  strong- 
est mnlenal  lavitvlily  employed,  and  a  flexure  of  joints  nnd  atlach- 
nients  that  taxes  meclinnical  ingenuity.  The  fact  is  that  this  prob- 
lem is  one  of  Ihc  most  difficult  that  has  ever  been  essayed,  and  the 
end  is  by  no  means  clear  at  this  time. 

We  must  uamrally  look  for  the  earli»av  success  in  romi  service  in 
the  older  countries  that  hav-c  good  roads.  The  progress  in  Hnglaml 
has  bt-en  n  good  deal,  nnd  we  have  engraved  nhnt  >eem.s  to  be  one  of 
the  latest  type  of  traction  engines  i»  that  country,  shown  in  the 
plate  oil  page  334,  It  is  a  massive  and  expensive  machine,  vary- 
ing somewhat,  but  not  a  great  deal,  from  the  Fowler  engints. 
imported  for  use  id  the  Sail  Joaquiii  Valley  here. 

Tlii.'i  Coast  will,  no  doubt,  be  the  principal  field  for  the  deveIo|;' 
uient  of  traction  engines  in  this  country,  not  because  the  drcuni- 
Ktaticefi  demand  or  favor  such  machinery  mure  than  the  westcm  and 
soHlhwesteni  states,  but  because  such  imiovalions  are  soonei  enlt^rwl 
upon  and  pursued.  Several  lirni-s  have  engaged  in  the  making  of 
engines  for  farm  use  to  supplant  horses,  L-specially  in  propelling  tlte  ■ 
immense  conihnied  harvesting  and  threshing  machines  employed 
here,  a  scrvi^  tlifit  is  very  destructive  to  hors**,  )>ecause  of  the 
heat  and  dust.  Also  for  ploughing,  because  a  traction  engine  cannot 
well  be  maintained  for  a  single  kind  of  duty. 

In  tliis  City  Mr.  Byntn  Jackson  hfts  been  experimenting  for 
some  time  on  this  problem  of  steam  traction,  and  has  added  a  good 
deal  in  the  way  of  adaptation  to  purpose,  control  of  course,  and  in 
the  economy  of  fuel,  but  lias  naturally  met  with  such  varied  circum- 
stances of  iLse  ns  to  render  the  manufacture  one  of  exceeding  diffi- 
culty. In  the  alluvial  lands  the  dead  vegetable  growth,  librous  and 
tough  as  hemp,  clogs  the  plows  ami  mncliinery,  and  when  engines 
are  provided  with  power  enough  to  propel  them  against  various 
rcsistauce-s  the  power  Incomes  enough  to  blip  the  wheels,  and  the 
engine  "  btiries  itself,"  ns  the  farmers  tcmi  it.  The  driviug  wheeU, 
especially  when  provided  with  claw  plates  as  sliown  in  the  dranriof*, 
will  cut  down  into  the  earth  like  a  circular  saw. 

We  hope  at  some  future-time  to  give  some  further  account  of 
Mr.  Jackson's  exptirience  and  views,  the  present  mention  being 
without  his  information,  or  definite  knowledge  of  his  exiwrimcnls. 


One  ftmU  in  Ok  jaanuHa  of  the  day  mmt  (|Ucvt  i-jemi  on  vco- 
■Miai  vobfocta.  In  a  renal  unur  or  a  ci>n  temporary  tlirre  w  an 
tnkie  cimtiavxuVtaf^  a  tariiT  on  roltou.  or  at  Icajtl  cilinf;  the  gTOMth 
ef  D^ion  tu  the  cotton  stales  in  favor  of  sucb  a  tax.  Tb«  buyen 
of  raUoa  wooM  bolil  to  a  diflercnl  view.  All  want  a  larilT  on  what 
ticy  haw  to  ncll,  and  Trrc  irndc  for  what  tlicy  buy,  II  i\  a  n)o»t 
lexible  doctrine,  bnt  follows  clowly  on  the  line  of  pcrxmal  inter»tii. 
Thoae  loudest  in  thctr  demands  for  a  tariff  on  their  proditct,  are 
the  •trikitifc  workmen,  who  are  ilcnotiiiced  in  one  line,  and  a 
tmiM  on  MM»m€*ditie«  ptaucA  in  tlic  ii«xl  line.  >-et  it  will  be  hard 
IM  point  tMit  a  tlt»tinction.  the  wurkiucti  vruut  au  cuhancvd  jtriix  for 
iheir  product,  tliat  U.  labor,  but  oimiwit  secure  law.f  to  enforce  auch 
ianvued  rate,  and  tniitcad  combine.  .«thkc  and  "bovrolt."  The 
pcodiioer  of  comoioditica  is  more  fortunate,  or  tliinks  m.  in  srciirinK 
Isw>  Uiai  raise  the  price  of  bis  ^oods.  but  generally  he  is  mistaken 
•>  la  naeaMire  if  not  as  to  (sL-t,  bccaitsic  not  mtirh  <if  tbc  incnrose 
in  his  baudft.  It  follows  back  lo  material  luid  exprtiM*, 
to  labor,  and  on  to  tbc  coi)&uiner».  who  arc  the  nmuuiiictureii 
aad  Ibeir  neighbor*. 

The  only  nili«aal  view  that  one  can  arrive  at  in  lo  class  together 
lO  that  acts  in  omtrDVcrsion  of  trade,  such  as  trnsls.  combine*, 
•xrikes.  tariff,  and  the  rest.  It  i*  "alt  of  a  piece;"  du«  principle 
tmdni)C  tn  a  like  nsuU  iu  the  end.  and  no  one  to  be  eoosistent 
ihottM  complahi  of  a  Uriff  on  cotton,  or  anything  else.  IT  prices 
atv  lo  be  ttm»  regulated. 

Tbc  cotton  industry  i«  one  that  has  been  ilable.  and  bat 
BoBrtabnl  in  this  country-,  while  the  wnges  paid  for  lipinninK  and 
w«-a*inK  have  ixtm  no  more  than  in  Kngland,  bccauae  we  bad  the 
nalcrial  at  Ibe  same  price  as  other  countries.  The  Mmc  thing  is 
of  tbe  Icaibct  indoMry.  lor  which  hidc5  0oiild  Ix;  txnigbt  at  their 
'in  tfacopc^  matket*  of  tl»c  vtiirld.  Wool,  uo  thccontrarv,  baa 
proterted  and  inflated,  and  we  need  not  renurk  upon  that 
tadtutry.  It*  hblory  here,  in  Callfoniia.  will  do  fiir  an  example. 
When  it  wvn  pnrpcMcd,  four  years  apt.  to  pot  a  tax  on  bides,  the 
New  KnfUnd  pnrjdc  raised  a  vigOTOUii  pfoteM,  and  defeated  ibe 
mcMmi.  and  ibr  good  iraMms.  the  vcr>'  Mine  that  now  apply  to  a  tax 
•a  F>^  -  "  -<n,  only  tbc  latter  would  aflVct  a  more  extcnaivx  hltnvat 
UlBi  -  .  lufadum  uf  leather. 
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Soon  one  may  look  in  vain  to  find  any  industry,  calling,  or  evctn 
a  pn>fe**kiii,  not  sfckitif;  an  i»<!v;mta}{t^  over  others  by  Kuniptiiaiy  | 
Ifiws,  combinations,  strikes,  tariffs,  franchises,  or  special  privileges  fifj 
some  kind.     Opposed  to  tbts  is  true  patrtoti^iin,    a  regard  for 
country  as  a  whole,  fair  play  hikI  t;i|iiRl  rights,  also  a  coii6dciicc 
our  powers  and  manhood  as  a  nation,  instead  of  a  oringiiig  fenr 
Others. 

Wc  need  no  tariff  on  cotton,  wootl,  iron,  timber,  or  anything  else ' 
that  enters  lar^^cly  as  material  into  our  industries,  btil,  instead,  w-anl 
coiifidetice  in  our  power  and  resources  to  compete  witli  any  and  all 
in  the  iiidnslrial  race.     Wages  nniy  rise  when  the  price  of  material 
fall-H.     The  two  things  cannot  rise  togctlier  unles-s  out  products 
shut  tint  of  the  world's  markets  Ijy  eiilinuc«d  prices. 

There  is  still  unollier  view  of  this  iiiaiier  of  a  tariff  on  cotton," 
anything  else,  prodnccd  in  certain  sections  of  the  conntry.  Th« 
boai^t  has  been  that  we  have  nhsohitely  free  coiDmerce  between  tbel 
states  of  the  I'niun.  This  is  remarked  on  frc(i»cntly  by  people  of 
other  couttlries,  and  acceptcti  generally  as  a  fundamental  I'nc-t  of  our 
system,  but  is  it  trite  ?  If  so  why  should  the  iron  induMries  of  i\x& 
Coast  petition  for  the  removal  of  the  tax  on  iron,  steel,  and  the  ele- 
ments L-ntetiiig  into  iron  production  ?  Tlie  iron  eonies  m:iinly  from 
Pennsylvania,  and  if  there  is  free  couiraerce  iK-tweeii  California  and 
Peuiisylvania,  why  should  there  be  cause  for  protest*  There  is  nn 
tnith  ill  this  n>suuiptiiiii  of  free  inlcrstatc  commerce  except  in  itame. 

Kach  state,  like  firms,  companies  and  combinations,  strives  tol 
secure  a  dnty  on  its  principal  product,  not  .iK*iinst  forciRii  customers,] 
because  a  tariff  tax  tloes  not  affect  them,  but  against  irther  .ftaUi 
and  our  own  people.  California  wants  a  tax  ou  fruit,  timber,  quirk-| 
silver,  borax  and  wool :  Pennsylvania  wants  n  similar  tax  on  iron, 
coal  and  gla^s.  The  cotton  state^  wnnt  a  tax  on  ibcir  product ;  ' 
Lo»i!«inna  on  sugar,  and  so  ou  to  the  end.  Wherever  a  commodity  iifl 
generaliy  produced  there  is  no  clamor  for  a  tax  npoti  it.  Harm 
products,  such  as  arc  gciierall>-  grown  all  over  the  country,  bavc^ 
no  tax,  or  if  tltere  is  one  it  has  no  effect,  so  it  narrows  down  to  llitfl 
principle  of  exclusion,  and  U  really  a  family  matter  tietwevn  tlie 
.Mates  of  the  Union. 

The  only  fair  tariff  iu  any  country  is  one  assessed  upon  what  itt 
"not  ]>roduced."      This  becomes  a  plain  obvious  tax  uithoul  dis 
crimination  bclnxirii  the  people.     Iso  state  or  section  would  bavf 
any  right  to  complain  of  sucli  a  tax  if  all  bore  it  equally.       As 
fostering  industry  by  enhanced  prices,  those  who  have  Ri\'en  Ihi,*" 


rnoHUiini  or  uvmciPAt.  axoi/iMniuitu. 
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■iAtct  ibc  Difxit  attrntioa  bclfc^x  the  eflect  to  be  just  thv  opposite. 

nrben;    Ls    ttu   juirt   of  llic    Ktirld,    bowe\'cr   remote,    where   the 

Mtnnl  resuorccs  are  tiot  sought  out  niid  uectl.     The  iuceiilives  or 

1^  4Tr  the  ttrongcst  thni  rxtf>t,  ami  tlii-te  is  iiu  vlimiilr.  or  biinicr 

o(  fttiy  kini),  that  will  prevent  ibe  ilevelojinient  nf  tiiiltiMrj-  invitol 

bftUitunl  fartlilieM.  but  artificial  prices  are  a  hiiidrnnce  ittMeiid  or 

aatri.     The  friKtit  fields  beyond  the  A  rctk*  Circle  air  explurrtl  for 

■incralt.    pelt*    anil    fUh.       Tlie    hot    nnd    pMsonoas    fens  of  the 

An&SfMi ;  the  jungles  of  Africa,  and  the  arid  plainn  of  Arizotui,  are 

lU  acntrcd  for  gain.      The  tcnip<tr<ir>'  nnd  miccrtain  adx'onlmEm  of 

<itf€>ci»l  pric«*i  <Sependiiig   un    the  caprice  of  leKii^lnlure,  hikI    the 

iktiuB  of  »  popular  vote,  arc  weak  iticcntivc^i  in  eomporii»oti,  or.  n» 

WoR  Mtd.  arc   do  imrnlive  at  all,    tending  ratlicr   to  anhcfllthy 

imrih,  and  fatlnre  in  the  main  objcrt. 


SOMK   PROBLBMB   Or    MUNICIPAL   BNOmBB&INO. 
Bv  faor.  CirjkKuw  It,  M^rx,  Hem.  Tccb.  Soc. 


A  Ficnch  scholar,  writing  in  Lyons  in  1804,  made  the  &tatemeut 
tfcai  oar  cottDtry,  90  proud  of  its  progress  in  mei-hanics  nnd  in  the 
poBBrion  of  tccfaiilad  aidi.  as.  for  instance,  steam,  greater  than  any 
motruUed  by  the  anckais,  DcvcnbcIeM  is  far  from  accomplishing. 
lor  eroi  tlw  largest  of  onr  cities,  whnt  llic  Kortinnn  n>votnpli>1i«'(I  for 
Ibe  wnalkst  town  under  thetr  control,  iiid  that  often  in  spite  nf  the 
(TcalrA  difficulties.  Tbtx  seem-'s  a  bold  sintcnicnt.  but  the  truth  of 
h  wilt  tw  apparent  if  we  pass  briefly  in  re\-!ew  wlml  the  Koioons 
acrompbKhcd  in  the  sotutjoa  of  same  of  tbe  niutucipiil  pruUctDB 
wbtcli  «c  find  »tarioii  us  in  the  t»tx  today. 

Thcae  problenu  of  vrater  ntpply  and  sewerage,  of  the  laving  iiut 
and  pniait  of  tfRvta,  of  the  remonl  of  sarbage  nnd  dust,  of  public 
parka  and  baths,  are  not  pnddemA  which  Ibc  htmian  race  is  called 
■pan  tn  aolve  foe  the  Crst  time.  If  wre  ate  willing  to  profit  by  tlw 
.ynjcm*  made  in  Hncf.  mechanical  and  industrial,  why  do  we  abuw 
inclinalion  in  mtmicipal  matters,  and  especially  in  utiilaT>-  niuui- 
BBaCtcTA,  lo  always  revert  to  n  primitive  ivtnle  nf  tilings  ,  to 
tin  our  stnictiue  froai  the  fouodatJoa,  when  wc  could  >afdy 
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build  On  the  round  ations  kid  centuries  tk^o,   ivhicb  have  become 
Grnily  settled  by  l!iis  time  ?     But  to  the  proof. 

1  hav«  fhoiwii  as  an  illiistrntioii  the  city  of  Rome,  iwl  oii!y  because 
it  is  a  city  of  Uic  past,  bin  also  of  the  present,  because  it,  too,  in  spite 
of  ceiiluriea  of  experience  linck  of  it,  had  until  recent  times  failed  to 
profit  by  lliem.  Originally  a  nuinlurr  of  hills  near  the  batiks  of  the 
Tilier,  and  a  few  miles  from  its  month,  were  settled  by  a  grazing 
atid  agriailtural  community,  and  such  it  remniiied  for  some  time. 
About  200  years  or  so  after  the  founding  of  llic  city,  toward  the  end 
of  the  reign  of  the  kings,  agriculture  and  cattle  raising  were  still 
carried  on  vvttliiii  the  limits  of  the  city.  The  streets  were  uupavctl 
and  filthy,  human  and  animal  excreta  piled  around  the  miserable 
dn-elH»gs  lay  festering  under  the  hot  Itali.ati  sun.  It  is  not  .ttmngc. 
therefore,  that  in  a  city  surrounded  on  three  sides  by  poisouous 
marshes,  without  any  9};-tcni  of  drainage,  and  with  an  internal  cou- 
<lili(>ii  of  affairs  as  sketched  above,  it  is  not  .strange,  I  iuiy,  that 
raalariaj  fevers  carried  off  hiiiidreds.  perhaps  thousands,  of  hiininii 
beings.  As  Uoclor  Lauciani  says  :  "The  clearest  proof  of  the  viru- 
Ictii-e  of  m.ilaria  in  the  first  century  of  Rome  w  itSunlcd  by  the 
large  nuuiher  of  altars  and  shrines  dedicated  by  its  early  inhahitiiils 
to  the  goddess  of  fever  and  other  kindred  divinities.  It  was  not, 
however,  until  the  prayers  to  the  gods  were  .supplenietited  by  affiati 
on  the  part  of  the  citizens  and  admiciist ration  thai  a  change  for  the 
better  took  place.  To  Tarquinius  Friscus,  the  fifth  of  the  kings, 
must  lie  given  the  credit  of  having  directed  the  first  systematic 
works  for  the  drainage  of  the  town,  and  it  was  for  this  latter  pur- 
po.sc  alone  that  the  first  sewers  were  constnictcd.  They  were  to 
give  «n  outlet  to  the  i>ott<ls.  .swamps,  oiid  marshes  which  stretched 
along  the  valley  between  each  couple  of  hills,  rather  than  to  sen-e 
as  sewage  carriers  in  the  modem  sense  of  the  word,  for  at  that  time 
Rome  had  not  yel  entered  upon  its  jteriod  of  water  works  construc- 
tion. The  fact  that  a  unmber  of  these  sewers  have  stood  for  more 
than  two  thou.saud  years,  and  that  one  of  them  at  least  is  in  use  c\'en 
at  the  present  time,  .-ijieak.s  volume.s  for  the  fjnality  of  municipal  work 
in  those  days.  No  cavities  back  of  the  arches  full  of  empty  cement 
barrels  wcix  found,  as  was  recently  the  case  in  the  construction  of 
the  Croton  suiueducl  for  the  city  of  Xi-w  York.  No  scamped  work, 
as  the  invcstigalioii  of  some  of  the  public  works  in  Washington  dis- 
closed. It  is  likely  that  to  a  body  of  reliable  contractors  was  added 
a  corps  of  honctt  inspectors  of  public  impro\-ements.  The  claim  is 
advanced  that  we  have  lost  the  art  of  making  mortar  as  .-ctrong  as 
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tbc  Romiiw,  Bod  bcncc  the  poorer  quality  of  a  good  deal  of  oor 
monicipttl  work.  I  am  inclined  tn  look  vlficwhere  for  tlie  CftUic. 
Bat  Id  recnm  va  Rome. 

Tbe  anm«,  of  irbich  I  have  jtiM  spoktn,  emptie<l  directly  into 
tbe  Tiber,  and  tlic  full  effects  of  sucli  an  amm^mcnt  made  itself 
fell  as  tbe  dty  gjrwr,  u  tlie  sviren  became  inie  scwnKe  carriers,  and 
as  the  paltotim  in  tbc  rivu  iiicmaed  daily.  HaviiiK  iio  knowkdgc 
<rf'  the  iDodcm  p:rm  theory  of  disease,  the  Koniaoa  may  vrvW  be 
fajfpwo  for  lliis  error  in  the  planning  of  nn  otfacrwisc   aclmirable 

"niat  tbc  RottUiii  ««wem  primiiTily  sen'ed  the  purposes  of  drain- 
ace  b  fitfttaer  evidenced  ftuD  the  fact  that  they  atile<Ut«'(l  the  t-nn 
tfmctioB  of  aqoeducts  or  water  workn  by  wnic  cx-nluiic^.  A 
ttooaMi  water  workn'  Huperinteiidctit,  vrritiiiK  In  the  first  centnry' 
after  ChrtoL,  <Ulcft  as  fbllowB:  "  Diinti^  four  hundred  tiiu)  fnrty- 
ooe  year*  tbc  Rocnana  aatuficd  I  hem  selves  with  the  ii»c  of  sncb 
^nter  a*  tbey  cnuld  obtain  on  the  &i>ot,  from  the  Tiber,  rroni  wells, 
or  fron  qtnnjpt."  This  itcriod  wa<;  folliiivvd  by  that  of  th«  coniitruc- 
tioa  of  those  wonderful  nia*tcrpicccs  nf  ctiKim-criiig  and  lucUitecture 
—  tbc  Roman  aqncdocta.  It  i»  Hue  that  in  <Mtr  modem  limes  inoeu 
«f  tbcse  atnicturea  wotib]  ti^it  he  erected,  bnl  ll>e  Roman.  igiKyrAut  €>f 
die  BM  of  cast  and  wrritight  iron  for  pipe  materinl.  had  to  construct 
Ukhc  naiKiary  dionnels  in  which  to  cany  the  wnler  aeroits  deep 
valley  and  gavf;c«.     I  do  not  think  thnt  even  the  ntost  rabid  modem 

maftlinliiti  nn  liVrh  m  ! nl  the  Ronuui  iv;uoraace  on  this  score. 

Dr.  Laodanl  conduda.  ok  to  tlie  extent  of  tbc  Roman  aqueducts, 
Aat  "eighteen  -ipting^  wen:  (^>!ltvtod  and  cmnslizcd  by  the  Romans 
fron  dtstanon  vjiy'ing  from  a  mininiuai  of  Kcven  and  a  half  miles 
to  a  maxitnon  of  (brty-foar ;  Uie  waters  were  bivngbt  to  Rome  b}- 
mcana  of  fencteen  aqueducts,  the  1cni;tli  of  which  v-ines  from  a 
aiiBUBiUD  of  eleven  mtle«  to  a  nmxiniiimof  fifty-nine.  Thea\Tnige 
kngtb  of  these  aqarductn  amounts  to  ibrcc  hundred  and  fifty-nine 
aad  one  third  miW,  of  which  three  hundred  uml  four  miles  arc 
aattarvrDnnd.  6tly'fi>-e  alxnv  grniind  :  the  chnnnel  being  carried  on 
tbe  top  of  really  triumphal  arcades  at  prodtKiDOK  heights,  sonKrlimcs 
exwcdii^  fBc  hundred  feet."  A  tunnel,  three  miles  in  length  and 
tkreefectb)'  *even  feet  in  crcns  section.  Ix-iween  Ti\*ali  and  SanCer- 
knoio  is  another  iuterc^ng  feature  in  conncctkm  with  the  works 
fcr  the  water  supply  of  Rome  ;  but  not  into  the  city  aloiMr,  into 
the  sunwinding  dintricts  also  was  carried  an  almost  inexhaustible 
■opfdy  of  pore  cold  water.     Aviuniinj;  far  Rome  a  minimtun  popa> 
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lation  of  2,000,000,  wliicli  by  some  is  supposed  to  be  fifty  per  cent.^ 
ill  excess,  we  find  that  oiie  luindred  niul  tweiity  gallons  of  vfnterl 
were  furnished  per  iiiliabitaiit  per  day;  if  ihcre  were  bul  a  millioa 
ihtu  wc  have  two  hundred  and  forty  gallon!^  per  day,  a  cjuaaiity 
more  than  twioe  lut  great  a»  is  iisiially  assumed  in  water  stippljri 
estiijiales  for  large  modeni  cities.  I 

Beginniiij;  with  the  year  11,  before  Christ,  water  was  fumislied'i 
free  of  coitt.  Up  to  timt  time  a  ftmall  tax  had  been  pnid.  but  id 
could  not  have  been  a  heavy  one.  for  Stralm.  writinR  in  the  latter 
pari  of  tlic  first  century,  B.  C,  mentions  the  existence  in  almost 
e\'ery  Roman  hoiLW  of  reser\'oirs.  pipes,  and  fountain*.  Such  aj 
quantity  of  pure,  clean  water  funiislied  for  practically  nothing  led, 
uututaWy,  to  great  habits  of  personal  and  municipal  cleanliness,  a 
mstter  of  so  much  greater  importance  since  cIoMly-|Hiclicd  tenement 
houses  and  narrow  winding  streets  would  otherwise  have  exerted  al 
far  more  |>eniicious  inBuence  than  tbcy  did. 

Intimiitely  c<5nnecled    with  the  lavi«di  water  supply  grew  up  a 
system  of  public  baths,  sucli  as  the  world  has  never  seen  before  or 
since,  a  syiitum  not  confined  to  the  city  alone,  but  extending  U\s  mVt 
the  outlying  villages,  into  the  countr)'.  and  into  the  provinces.     In 
fact  all  the  jwopte.  even  the  country'  petiple,  Ivecame  so  accustomed 
to  their  daily  bath  that  tbcy  sorely  felt  being  deprived  of  it.     fieiwca 
sees  in  this  all -pervading  clcnnlinciss  a  sign  of  the  decadence  of  tlie 
times,  for  fonnerly,  a^  he  puts  it  "a  daily  washing  of  the  hands  ani] 
feet  and  a  bath  oni."c  a  week  was  deemed  suflicient."     At  the  end  of 
the  third  ccntur>*  after  Christ,   I^uciani  says:     "Rome  numbered 
eleven  large  therma;,  and  1)26  smaller  ones  conducted  under  pri\'ate 
enterprise.     The  baths  ofCaracalla  alone  could  accommodate  at  one 
time  1,000  people  ;  the  baths  of  Diocletian.  3,600  ;  taking  1,500  aa 
ihe  average  acconmiodation  of  the  public  themire,  and  50  as  that  of^ 
each  uf  lite  private  baths,  we  learn  Ilinl  in  andent  Rome  at  any! 
minute  02,800  citi/ems  could  restore  their  strength  in  baths  of  everirt 
de^rription  ;  and  this  without  bringing  into  the  calculation,    the! 
Tiber,  the  Arnio.  the  lake  Agrippn.  and  the  bathing  accommodations' 
with  which  every  Roman  hou.se  was  abundantly  furnished."     Tb<y 
co«t  of  a  bath  was  about  three  eighths  of  a  cent.  n 

The  !iinall  agrarian  village  of  which  1  spoke  a<i  Rome  iii  tho 
beginning  had  grown  in  the  course  of  time  into  a  capital  as  import-' 
ant  a«  any  in  modcni  times.  The  lack  of  fore.sight  in  planning  sysw 
tcmatically  for  the  development  of  the  town  had  carried  it.s  owii 
punishment  in  its  wake.     When  in  the  year  390  B.  C,  about  SCJI; 
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ftm  after  Itw  fbuiidniK  or  llie  cily.  ft  wau  sacknl  atid  bunted  by 
ikcOtvls.  an  nppiKtunily  vas  offrrcd  for  rciucdyiiiK  tliv  errors  of 
Uk  fast  in  rrlniildiug  the  city.     Nut  no  ativmititge  wa'«  Ijikm   of 
tha  uppfrtunily.      Iirwiwclire  of  old  street  lines,  wilhoul  regard 
to  uy  plan,    without  regard   tu  the  already  cxiiitip];  sysU-m  of 
■nwnt,   the  new  cily  was  built  upon  the  niiiin  of  the   nld.     The 
EafKrw  AnKdMns  in  Hie  \mx  century  before  Chrinl,  tried  his  hand 
IX  tMpnmog  the  nctwwk  of  city  strceU.  he  MicccDlctl  hut  slightly. 
^^  ?B  swn  mcocMful,  because  [ess  consen'alive,  was  Nero  in  tlic  >-car 
^B  H  iAr  CbiisL      He  had  to  rvsurt  to  slratCKy  ii>  onlcr  to  carry  out 
^V  llh»pl«»fr>r  imptovinie  tlic  cily.  however,  lici-ausi- Hiiierstitioii  and 
"    tfct  |kk1   at  imvale   owwcn«  of  pr<>i«rly   halkeil    hii*   way.       The 
wtlMd  be  uwd  was  niniplv.  hut  unfortunately  cannot  t>e  w*A  in  thin 
'Vtkomtory.     I^nciani  sommnrizcs  lh«  work  done  by  Xerr,  as  fol- 
low:   "He   orderetl  hb  fa\o,-iic  arcbitoils,  ScVcnii  and  Celer,  to 
^n*  a  new  pi*"  ^  tl><  ^^'>  sod  ^°  draw  it  accordiui;  to  (Im>  t)e«t 
Vkuuf  hyi[icitc  and  ctiroftitt.     Tlit-n  he  cnu<r<l  an  cnonnmi^  iinan- 
lityW  wuodcn  boutli:!  ami  tcoLt  to  t>e  i«cielly  prepnrcO,  and  urdcred 
tots  of  Kraiu-Udeii  ^-CMWh  to  be  kept  in  readiness  lu  miI  fruin  the 
ririoo  haitnn  of  the  Mrdilcrrancan  nt  a  inonicnt's  noticv,     Har- 
nc  taken   all   these  precaution!!,    and    iaMind    llic   nucccw  of  the 
Hfalegeiu  as  far  as  human  foresight  could.   Nero  net  tlte  whole  city 
■loablaxc  of  fiie,  and  did  it  mi  neatly  th.il  in  the  foitrtcrn  rrgioiis. 
•r  warda,  bito  which  Kuruc  had  been  divided  by  AuKuatus,  thm 
wnx  osmiliiUtcd  completely,  and  scx'cii  for  the  greater  part,  and  yet 
Mt  ■  ttDgle  human  lifc  «eea»  tu  h.i^-e  been  lost  iit  tlie  giKflntic 
itfon.      The  homcIvAs  cronib  fonod  a  irady  and  comforta- 
Iter  under  the  booths  and  tents  raised  by  Uion.sauds  in  Ibe 
parluand  Miuarcx.     At  the  K-iuie  time  a  Inr^e  number  of  ^-es- 
Udea  Willi  KTsin  fnim  Sardinia.  Sirily.    Xuniidiit  and   GKypt 
jp|icaivd  at  the  ntoutli  of  the  Tiber,  and  relievetl  the  emiteror  from 
any  cnxirt)'  »«  (ar  as  Tnminc  was  concerned.     Tbew  vrwete.  a»  soon 
Ibcy  had  dinfJurifed  their  carKoc-t,  ntrc  fillctl  up  ai;ain  with  Ibr 
debm  of  the  canBagratiun.  which  the}-   threw  into  the  aumtlm  imr- 
nMBdiBg  the  delta  of  the  Tiber. 
^_      "  Enn  in  uur  afte  of  prugicst.  oiatoiol,  improvcttHiit.  and  mm- 
^^bn  wv  cannot  1>elp  Admiring  the  profound  wi<Mloni  sliuwn  by  the 
^■m»  imperial  arcbilects.  Severus  and  Celer.  in  dewgning  andrvbuild- 
^^ns  the  city.     The  straiKbt  line  and  the  riRht  angle  wrtv  rnllowrd. 
a*  &ir  <M  could  be  done  in  a  hilly  country,  in  tracing  the  new  sirtclB 
•Ml  avcnaes  thrmtgh  the  still  smoking  ruins.     Haste  and  irregular 
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conslniclioiM  were  forbidden.  TIi«  line  of  frontage  of  each  iiew 
building  liad  to  be  sanctioned  and  approved  by  one  of  the  official 
surveyors.  I,nrge  squares  w-ere  optiicd  in  \Aivn:  of  fillliy  lliickly- 
inliabited  quarlcre.  The  height  of  private  houses  were  supposed 
not  to  exceed  double  the  width  of  llic  street,  niid  porticos  were  to 
be  built  in  front  of  ench  one  to  provide  the  wtizeiw  with  cooE 
sheltered  walks  iti  case  of  rain  or  cxct-ssive  heat.  Lastly  woodea 
ceilings  were  excluded  from  the  lower  stor>'  of  private  dwellings, 
nud  alisolnie  i.solutioii  on  every  side  was  made  compulsory." 

Bui  even  this  reconstruction  of  the  city  could  not  do  away  with 
all  the  existing  evils,  it  was  but  a  partial  remedy  at  best.  Even 
after  the  (ire,  according  to  the  consensus  of  opinion  of  the  nncients, 
the  houses  were  pushed  skyward.  Juvenal  and  Pliny  are  cited  ta 
this  effect  by  my  informant.  There  seems  to  be  cver>-  reason  ta 
believe  that,  with  h  ninximum  width  of  the  main  streets  of  (roni 
6f^een  to  twettty  Icct,  the  fronts  of  the  bouses  were  often  as  hi^h  aa 
fifty  to  sixty  feel,  whilst  the  rear  part  of  tlic  bouses  was  usually 
much  higher.  With  a  population  as  large  9S  that  of  New  York, 
crowding  and  Jostling  in  these  narrow  thoroughfares,  we  need  not 
wonder  tliat  in  the  history  of  the  city  it  soon  became  necessary  ta 
forbid  all  driving  in  the  strect-s  during  the  day  time.  All  teaming 
and  buuliiiji;  hnd  to  be  done  during  the  night,  and  in  the  early  even- 
ing and  iDornins:  hours.  To  this  there  were  a  fctv  cxceptioDi, 
Materials  for  public  buildings  eoutd  be  hauled  through  the  51)1x11 
of  the  city  during  the  day  time.  Garbage  eotlectors,  and  tlie 
priestesses  of  \'eBta  were  also  allowed  to  drive  through  them. 
Surely  this  is  a  case  of  the  meeting  of  extremes. 

But  as  I  have  said  alx>vc.  all  regulation.s  all  partial  recoiistniC' 
tions  of  the  city  could  not  make  amends  for  the  lack  of  a  wiitljl 
conceived  city  plan  in  the  beginning.  The  Rome  of  the  prcsnil 
century  —  of  our  dny.s  in  fact — \a  taking  the  final  steps  for  tiM 
correction  of  the  errors  of  the  past.  Whilst  criticising  thus  freelj 
this,  the  nnst  serious  defect  in  the  mnnicipality  of  ancient  Rome, 
there  arc  a  few  other  piihlic  insliliilions  which  these  far-seeing  pco 
pie  provided,  from  which  we  cannut  withhold  our  unbounded  admir 
ation.  Hut  the  two  of  which  1  am  nhoiit  to  speak  niusi  not  bt 
counted  among  the  nnmlwr. 

It  seems  strange  that  in  so  progressive  a  city  as  Konic  no  atteii 
tion  should  have  been  paid  to  the  matter  of  public  lighting  o 
the  streets.  With  approaching  darkne.-<s  the  houses  and  store 
were  locked  and  l>oited.     Poor  people  compelled  to  be  out  at  nigh 
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onM  their  own  lights  pcujtie  of  roeiitw  vetn  preceded  by  tordi- 
knriiiK  rinw.  tn  «pile  or  a  UrRe  police  force  of  seven  tbousjuid 
■nLbowcvrr.  thrMmti  of  Rome  wcrv  not  aafc  at  niglu.  Assassins 
Inhal  in  Umt  deep  shadows  i>r<,'<)tuiitn^  and  porticos,  and  happ)'  w»* 
tkc  hrUtcd  dtinm  who  mSered  nottiiiiK  worse  tltAii  being  tossed  in 

■  UiakcC  bf  tbe  ro>'Kt«in);  sprifp;  of  itoliility  otil  for  a  lark. 

1  hiVT  Klnady  »Utnl  tlinl  a  ti>-stcni  uf  Karbiii^c  collectioii  exl»t«l, 
tel  Ok  nrthod  uf  the  dtspoaul  of  this  nMtvnal  warn  »»  cmde  SA  it  Is 

■  brM  of  oar  cities  of  the  prtsent  day.  Kv«r>thinft  was  onrtrd  to 
^pdatnp*  aad  IcA  to  dcconpoec  in  the  open  air.  Thai  nii 
iMnhnhk  nmmnce  w*»  lhu»  created  hccanie  aipparetit  to  ibc 
toHH  M  tang  u  two  thousand  rears  ago.  Sanitary  rutes  lo 
tiMk,  or  at  leaal  mitigate  Uic  nniiuincc,  were  paiiiteU,  und  Dr. 
t^Boani  in  fau  e3t<.-a\'atiotw  Itru  uiteiirtlied  some  of  tlieio  gniveu  oil 
iter-  Here  is  the  text  of  one :  "C.  Sentitis,  son  of  Cntns  the 
fnetor  b)*  order  of  the  MMiale  has  set  up  this  hnc  of  Icrmiiul  atones 
hiBuk  the  extent  of  ground  that  mu^t  be  k<.-|>t  atxtolulely  free  from 
Art.  and  from  csreasn.  and  from  corpses.  Here  also  the  buniinK 
ifnorpMS  ift  Mrfctly  focbfdden."  Another  hand,  prnhably  thnt  of 
'  ma  IMni;  In  the  Dcigbbcirl*oo>I  and  within  reach  of  the  cRluvio 
4tkepUce.  bad  written  in  hngered  iMtcrs,  tbe  fnllowtnR  enlrvnly 
Kthr  faot  of  tftc  oflinal  dcrree.  "  I>o  carry  the  dirt  a  little  farther, 
tfhnriie  you  will  he  fin^"  Thi^  line  of  xtoncs,  beyond  wlilcfa 
<b  teTnae  of  tbe  town  cotild  be  leKally  thrown  ami  be  allowed  to 
pUVy  mder  tbe  bnniing  sun,  ivas  only  four  hinidml  feet  dtMant 
ha  die  walk  and  enibaokmetits  of  Serviuit  TulHui^  On  the  day 
t(  tte  fecovcfy  of  tbe  aliove  meiitliinc.-d  4iiint-«.  Juite  2.'i,  IKJU,  Dr. 
lannd  was  obliged  to  relieve  his  eaiig  of  workmen  imin  lime  to 
tia*.  Xttaniat!  tbe  uaell  from  that  polluted  ground  (turned  up  after  a 
^ttt&ctiMi  of  lm«n1y  centuries)  was  absolutely  unbe^ralilc.  even 
■o  am  ao  hardened  tn  every  kind  of  bardjdiip  as  bift  excavators. 
^firatrM  of  these  nai««ncc»,  the  dumping  ground  in  the  vicinity 
'^  tkc  EMtwline  Cemetery,  nnd  the  lallcr  itself.  Mrere  euvrred  over 
■)  lbs  bcxtnning  of  onr  era  by  twenty-five  feet  of  Mtit,  and  the  one 
*^  of  a  aqitare  oiilc  turned  into  n  garden.  IThfs  is  tbe  place  at 
Vhkk  the  excavations  above  referred  to  were  made.  Can  any 
*ri(ni  hnard  of  henllh  look  for  stronger  pnwf  in  support  of  its 
"■Muca  than  tbe  inatancc  ju>t  cited  f 

Bat  though  tbe  street  %)>rirtu  of  ancient  Konie,  the  nirtlKHlii  of 
(^HiqEtbc  aaine.  ami  of  the  di>tMisitig  of  the  gartoK'  and  h-osIc 
^■■dltobc  ikaiicd,  we  muni  admit  along  other  Hnes  atncods 
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were  made  to  the  Rreatest  extent  possible.  OfJen  squares,  gardens, 
aud  parks  inimraeiaWe  hi  the  city  counteracted  the  effects  of  ihe 
narrow,  wimliiig,  aiid  stifling  streets,  in  which  the  smoke  of  the  ■ 
kitclieiiH  wiLs  mixed  with  clouds  of  dusl.  M«tiy  of  the  jinrkH,  f 
though  owned  by  private  parties,  were  opened  to  the  public.  I-rom 
-oofs  and  balconies,  flowers  and  shrubs  exhaled  Uicir  perfume,  aud 
shaded  walks  under  Inure!  lUid  phmtiiin  tempted  the  wanderer  on 
the  Campus  of  Mars. 

A  brief  refcrcucc,  bct'orc  wc  leave  this  great  luuuicipahtj-,  to  the 
tnarkelH  ntul  Hltiut^htrr  hoiist-.t.  Here  loo  we  find  tlie  iii(x->t  lilwral 
aud  painstaking  provisions  ;  the  ample  water  supply  proving  a  great 
help  in  keeping  th»c  places  >iwcct  and  clean. 

Turn  we  now  foTAvnrd  to  the  end  of  the  present  century  :  can  it 
be  honestly  stated  that  our  niuriicipalilics  of  today  have  learned  llw 
lesson  taught  hy  the  past  ?  Bitter  experience  has  couic  to  the  older 
cities  on  the  Continent. —  diKCiise,  death,  niid  waste  of  money*,  the 
nccessiary  consequences  of  such  a  heedless  course.  Are  wc  in  the 
new  world  to  follow  lUcir  cx.iniplc.  and  not  rest  content  ui:(il  we 
have  Iwen  taught  by  this  .tame  stem  tiiskin.i.sler  of  onr  own  ex]»cri- 
eace?  Du  you  nut  know  that  in  L'ver>'  one  of  our  comniunittes 
these  old  world  pmblcins  mnst  in  turn  arise,  ajid  additional  ones  ■ 
eatLsed  by  our  modern  iiidii.sirial  dt-velopnieiit  ?  *  I 

Water  supply  and  sewerage,  street  paving,  sprinkling  and  light- 
ing, arc  these  not  subjects  dear  to  the  taxpayer's  pocket  ?  Is  ncA 
the  solution  of  these  problems  one  of  vital  interest  to  cTi-er>'  citizen 
of  a  community,  looked  at  from  a  higher  standpoint  than  that  of 
mere  money  ?  Yet  t  feel  no  hesitancy  in  saying  that  the  import- 
ance of  these  subjects  is  far  from  fnHy  recognized  by  the  majority 
of  ourcitiKcns.  If  we  look  at  the  matter  merely  from  a  bii.MfteiU  I 
standpoint,  the  one  which  the  adherents  of  every  sliort- lighted  ■ 
policy  prefer  to  take.  1  think  it  can  be  shown,  by  a  calculation 
made  hy  Professor  I>elos  Kail  with  reference  lo  typhoid  fever,  tHat 
the  unsatisfactory  solution  of  these  problems  pays, 

"Forty  thousand  people  in  the  United  States  die  every  ytar 
frfnii  typhoid  fever.  For  e\'ery  person  who  dies  with  this  disease 
at  leattt  ten  nre  sick.  So  there  are  sick  in  the  United  States  every 
year  from  this  one  disease  on  an  average,  400,0U0  people.  For 
every  pennon  thus  sick  the  time  and  nttenlinn  of  at  least  one  other 
person  is  demanded  citber  as  nurse  or  uther^vise.  Then  SOO.OOOj 
people  in  the  United  States  each  year  arc  cither  suBenug  from  arj 
attending  those  who  are  suffering  from  this  disease.     Vou  may  gal 
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failkcr  in  tbe  compatetiun.  The  av-cmgc  diinttian  of  this  dijtrutc  In 
ihoM  n  dajra.  or  in  ibv  aRKrc-finic.  22,400,000  days.  If  money  con- 
■ikntkaB  amid  rvcr  Iw  pl».v<l  ticsitlc  the  value  of  biinian  lifr,  an 
oiVcidBimtc  at  !uy  <inc  dollar  a  day  (ix  each  of  tbvsc  would  aIiow  ■ 
Inarul  ftsfvct  nf  ibe  oue  to  be  very  •teriotis  indeed.  ThU  rroni 
tar#c«ic  alonr.  Add  to  it  the  larKc  tjutnbcr  of  other  filth  dis- 
MWinlfa  thrii  «tlmtljint  NcktMawi  ;tiid  dcnlh,  anil  t))c  prolilrnift 
Wore  ns  tar  Mndy  at  thin  time  sund  oiit  in  xigantic  propnrtion^.' ' 

Tike  the   sanitary   conditions  of  itotnc  or   oat   lake   citieti   as 

K^ank  tbc  important  relnltoii  of  water  stipply  ami  »cwa^  disposal, 

Tbtow  (ttrikinR  instuicefi  that  occur  lo  ray   mind  Jiut  now,  are 

Ontknd,  Milwaulcce,  and  Chica^>.     Though  we  know  that  after 

iIk  tetnctiim  ol  the  uqucduL-tsnl   Kohk-   the  ]>opul»c«  for  a  time 

«(ua  drank  the  water  from  thi«  Mine  Tiber  into  which  it  dixcharii^ed 

*K««|[v.  we  alko  know  Hint  this  wtui  at  a  period  of  dei-ndi-i>ce  of 

ll»lMn.     L'ofbrtBnately  Id  the  ease  of  the  three  cities  nwiitionnl 

AvR  at  kttSl.  and  many  niote  that  I  might  add,  the  onler  of  lhiti{[« 

ka  been  nnrened.  and  during   their  period  of   growtli  and  devrl- 

^mal  Uicy  propone  to  drink  Tnwt  ihow  UMics  of  water  into  which 

tlVj  dtKliar|[e  Ibcir  ocwaye.     Outlet  of  newer  nnd  intake  of  water 

nrkauvao  planed  that  safely  of  the  cttin'  water  Mipply  nftninst 

HbMiM  cannot  be  suanuitecd.     The  recent  Mrare  in  Chicago  U  too 

fatb  to  yufir  mindx  to  ncnl  more  than  a  paatiag  mention.     As  that 

<iQf  piqpiMM  to  receive  the  nalioo  as  iu  Rue^t  thi-v  year,  it  is  a 

MOcr  of  Hiprraic  inijiorlance  to  alt  of  xxs  that   no  auch   danger 

tkidd  ocmr  apun,  that  ihc  city  ahonid  push  eiicr|{ettCBlIy  tuwanhi 

the  cooqilelitni  of  ita  well  desittneil  ^wemce  Ky»lem. 

1  hare  just  rbosen  for  JlluMiation  examples  from  the  middle 
I'mled  States.  Perhap*  1  might  find  some  neanrr  home,  but  as  it 
Mahnya  more  comfonfuf;  to  realixe  that  someone  «\x  ii;  wonw  off 
IkiB  we.  kt  tta  kIbdc*  but  a  moment  al  the  aunitary  cvrndition  of 
I^«tlaa,  which  oftmat  of  modem  cities  fans  licen  compare«l  lo 
Rifwated  I'ari)an»enlary  roinnu!ision'«  hare  Mt  upon  the 
of  water  «ipT4y  and  wweragc  for  lhi»  conraoawvullli.  bat 
■p  to  loday  no  satisfactafy  solution  of  the  problems  hns  been  adop- 
V  '  -'^-atccontMUiMa  an  heretofore,  continue  to  Mipply  tW  city 
*  led  UDoantaof  water  of  greater  or  Icm  purity,  often  less. 

Thaa)e«  nntil  recently  dra^ifed  ttn  9cwa){e  polluletl  waters  Ma- 
il H  to  )«  hoped  Ihnt  the  newly  eltctnl  council  of  London 
«3I  at  tail  be  able  to  deal  in  a  sali^racturj-  manner  with  tbeae 
imf^am»V  pmhlcniB. 
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If  so  little  attention  lias  been  paid  in  iQitny  of  oar  modem  rities 
to  Mich  vital  (luestions  m  water  supply  ntid  sewernge.  yon  may  well 
believe  me  that  »till  less  attention  has  been  paid  to  such  apparently 
miuor  matters  as  decently  paved  streets,  kept  in  good  repair,  swept, 
and  sprinkled,  efficient  system*  for  the  collection  of  garbnge.  public 
markets  and  slaughter  houses,  and  last  but  not  least,  public  parks. 
Tlic  prevailing  opinion  in  almost  every  city  of  the  United  Statex  is 
that  ft  pavement  of  any  kind,  no  matter  how  poor,  once  put  down 
will  take  care  of  itself  Well,  it  usually  does,  but  in  a  way  hardly 
expected  by  the  tax  payer.  If  the  old  truism  of  "a  stitch  in  time 
saves  nine."  can  be  applied  to  anything,  it  certainly  can  to  such  a 
subject  an  .street  paving,  no  matter  whether  the  material  is  wood, 
stone,  or  asphalt.  Timely  repairs  and  cleanliness  arc  as  much  u 
matter  of  life  and  death  to  a  pavement  as  th«y  are  to  a  human 
being.  The  additional  fact  that  dirty  and  dusty  streets  are  not  the 
only  cause  of  their  own  destruction,  but  niiiAt  also  be  held  responsible 
for  the  destruction  of  many  lives,  is,  perhaps,  not  apparent  at  oiice. 
so  let  nie  quote  from  an  interesting  article  by  Dr.  lienneit  Jn  the 
June  Sanitarian: 

"The atmosphere  we  breathe  is  filled  Jwith  snsiXMided   matter  of 
the  foulest  and  (iltbiest  kind,  in  the  shajie  of  dust  particles  ground 
from  tlie  pavement,  a^hes,  the  dejections  of  antiiial»,  the  dried  aud 
pulverized  sputa  of  a  million  persons,   garbage,  dead  aninuils  and 
oSal,  besides  the  poh^nons  gases  from  ten  thousand  tactorics  and 
sewers.     In  IS72  I  mentioned,  wtthuut  then  fully  recognising  the 
importance  of  the  suggestion,  the  possibility  of  micro-organisms  in  ■ 
the  suspended  matter  of  the  atmosphere  playing  an  important  part 
in  the  production  and  perpetrntion  of  catarrh.      In  oppo.<>tlton  to 
this  it  may  be  said  that  the  disease  is  very  generally  prevalent  over  ■ 
the    whole    country.       Hut    this  statement  requires  qualification. 
Catarrb  is  most  common  in  large  cities,  and  the  dirtier  aud  dustier 
the  place   the  more  prevalent  it  is.     Other  things  being  equal,  l" 
believe  the  more  du«t  in  the  air  (piilveriiied  fillh  I  mean,  not  cIcAnj 
dust)  the  more  cases  of  catarrh  one  will  meet." 

Street  sweeping  and  intelligent  street  sprinkling  arc  therefore,  i%] 
would  nppcar,  also  matters  of  considerable  importance  in  a  city's) 
sanitary  condition  J 

What  shall  1  say  of  the  question  of  garbage  and  refuse,   collec-l 
tion  and  dcstniclion  ?     Does  not   the  exlrmt  which   I   qiiote<l  fromj 
Dr.  Luciani  prove  fully  the  necessity  of  iiilelligent  systematic  action, 
lest  our  negligence  stink  to  bcaveu  two  thousand  yeans  from  noWr] 
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idM  that  of  Uw  Roeians  in  this  century  ?  The  last  report  of  Hk 
ftsU  ceaunillcc  of  tlic  American  Public  Health  Aaaodatioa  xivtn 
•  aott  diccottnicuig  Rsumd  of  lite  condition  of  even  our  lai:gnil 
otiBiD  thU  icqwct.  Many  of  tlicm.  alniml  all  or  the  small  oiick, 
are  Mill  foUowioic  Rmnc's  cxnrajilc.  It  is  tintc  that  a  hull  were 
oiled  aad  this  irsste  matter  disponed  of  b)'  cr«inatton,  so  an  not  to 
tvmeaaoDrre  of  danger  in  the  iin-seni  and  in   the   lulurc. 

Asaaid  bcibtc,  in  the  Dierc  matter  of  street  lijchtiuK  nc  are  ahead 
•(tbc  Roman* :  hut  that  duc«  not  ticcrssarily  tnipl)'  that  we  have  any 
nam  to  feci  particulaily  proud  of  the  progress  made  in  the  two 
tboaiaad  yean,  a&  limg  as  the  old  rnshtoncd  lanip-pORtii  and  the  still 
noe loolctniE  electric  lifjbt  posts,  cit[T)'ing  their  de.ilh>(leiilin;(wire», 
aRiUcwed  todisligsre  our  xtrvcts,  vrt  will  have  ample  sfope  for 
UBfnning  the  cooditian  of  tbinKs.  As  to  paikA.  the  iKcessity  of 
^MA  ha»  at  last  hcen  realiicd  in  onr  most  progreMtivc  citicit,  wc 
Hffl  lu««  ■  BOod  deal  to  leoni  from  the  old  Romans.  San  Fran- 
ram^  New  York,  Rochc»>leT,  and  many  mon:  cities  have  made 
nitiblc  ptDVtsion  thai  plenty  of  breathiui;  places  shall  be  Ictt  in 
thnr  cmlefSL  Wide  streets,  ndmiltinij  the  possibdity  of  rapid 
tnaiit  and  of  the  cunstrudioQ  of  apedot  rapid  transit  liors  must 
kcpluwed,  to  prrfcnt  thnl  o>i>|^estion  from  which  Rome  ntifTem). 
I  !■  glad  to  f«e  that  work  in  thiA  direction  it  progn-siiing  more 
r^ndlr  ni  America  than  clMrwhcre.  thooKb  as  Mr  Clark  Kay» : 

'  The  history  o(  rafrid  transit  is  a  doleful  one  in  each  case, 
trattae  the  detnand  (or  more  has  arisen  so  much  more  rapidly  than 
ft  vu  ftttnlabcd.  at  least  in  American  dties.  In  Kutupe  the  eflecl 
hat  been  to  crowd  the  propic  into  the  middle  of  a  city  ;  the  effect 
bov  in  Ancricu  u  tu  enable  them  to  live  in  tbe  fresh  air  of  tlie 
•QtRtrbao  districta,  where  they  Mmctimcs  have  nwtn  even  for  a 
—all  tpa^kn." 

The  IWi  eentoi>-.  as  far  as  the  opportunity  of  the  masses  (or 
bollihiK  is  cnoccmcd,  seems  stroagly  inclined  to  Seneca's  belief,  but 
1  hail  gladly  tbe  e^'idcoce  ol  such  a  decadence  as  is  shown  Ii>-  tlie 
aitabliahment  of  free,  or  nominally  free  public  baths  in  many  of  the 
dtJea  of  tbe  Continrnt  and  Kngland.  and  alra  in  Mnnc  Amrricmn 
cities.  The  New  York  AMiociation  for  Impravtng  the  Condition 
qI  the  Poor,  has  erected  a  public  bath  capable  of  providing  nmrty 
ooB  tboanad  baths  daily.  "These  are  fitted  up"  Mr.  Piitton  says, 
' '  with  every  facility  for  bathing  in  comlun  and  with  all  pmtible  son- 
ituy  preeaatioauk  followiag  the  plan  s»  succc&ofully  tried  in  \'ieRna. 
HoM  of  ibe  bubs  are  snpplied  with  warm  abowen  or  aprays  ao 
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that  every  impurity  is  immediately  carried  away  and  any  risk  of 
infcctioii  if>  absolutely  rcmm-ed.  For  the  same  reason  the  towels 
will  be  steamed  itQcr  ti.se  anrl  the  caW  of  soaji  givrn  lo  eacli  bather 
will  not  ajjain  Iw  used  in  the  bathH.  A  charge  of  five  cents  will 
be  made  for  each  bath,  iticUidhig  the  use  of  a  clean  towel  and  a 
cake  of  suap.  But  tickets  will  In.-  ^ivcn  on  the  most  favorable  Icmis  j 
to  institutions,  societies,  chnrehes,  and  donors  to  tlie  Association's 
funds,  so  that  the  advantages  of  the  baths  may  be  widc-Aprcad  and  | 
extended." 

I  thinlc  I  have  shown  you  fnliy  by  this  time  that  the  problems 
miinicipal  engineering  which  confront  us  are  of  snprcrae  importance 
to  you   all  a.s  hnmnn  Ix'ings  nud  as  taxpayers.     I  have  »ketche<l  ibc 
solntion  of  some  of  them  a«  carried  out  in  a  sister  republic  thou- 
sands of  years  ago,  but  recoguLEiug  a  changed  comlition  of  tliiugs, 
though  the  problems  nrniain  the  same,  you  uiay  well  ask,  what  are 
we  going  to  do  about  it  ?     How  are  these  problems  to  lie  solved  in 
our  day?    To  my  mind  the  cuicsliou  at  once  becomes  the  larger 
one  of  municipal   govemment.   and  that  such  it  undoubtedly  is,  is 
showu   by   tlie  action   ol  soine   of  our   most   progressive   American 
cities,   foremast     of  which    I    might   mention  St.    Louis,   a    town     , 
conspicuous  for  the  honesty,  cfBcicncy  aud  technical  ability  shown  m 
in   the   administration   of  it^  dctinituients,  notably    that   of  public  * 
works.     Time  i»  too  short  for  me  to  go  into  a  discussion  of  the 
rc^'iscd  charter  of  the  city  of  St.  I/iuls.      Those  interested  will  find 
plenty  of  food  for  thought  in  Mr.   Mour's  admirable  paper  on  this 
subject  in  the  Juurual  of  the  Association  of  Engineering  Soaelies 
for  March  18ti-'.      A  few  general  considerations,  however,  may  well' 
he  in  place. 

In  ahnoftt  all  nuitiicipal  governments  the  money  spent  annually 
for  iuiprovenicnt  along  the  lines  indicated  is  far  in  excess  of  that 
sjieiil  for  other  piiq>o»e!*.  The  p^oUlem.^  Ihem.selves,  as  you  will 
admit,  are  weighty  ones.  They  should  he  given  the  most  careful 
consideration.  The  planning  of  all  works  should  be  done  by  n>cn 
competent  U»  foresee  the  iieed.'^  of  the  city  in  ihe  future.  The  work 
it»jlf  when  carried  out  should  stand  as  a  monumctit  to  the  ability 
of  the  designer,  the  honesty  of  the  builder,  and  la.st,  but  not  least, 
the  inlelligeiice  of  the  communily,  ami  right  here,  I  think,  ladies 
and  gentlemen,  lies  the  main  difficulty.  It  may  be  a  bitter  pill  to 
swallow,  but  if  any  community,  in  this  republican  commonwealth 
at  least,  faiUi  to  mlve  succe.-uilully  for  itself  the.se  weighty  problems, 
It  has  only  itself  to  blame.      Ability  to  design  a  s)-stem  of  water 
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wivks.  of  9nrm,  to  \Mf  out  i  p«rk.  nr  build  a  public  buildinc  does 

anC  go  with  the  p*x>feanioti  of  a  Ki.-ptil>lican  or  DcnitXTatic  fHiUi.     If 

a   ooaqHtrat    Dmiocratlc  «agiiic«r  pluw  An   nclitilrablv   Kvnivm   »f 

«nrcnt.  and  tfae  cooUrnction  OilU  into  ihe  IiaiiiU  at  an  inc(nn|*clcnt 

RcpablksD  «act»narr.  or  vice  vtrsa.  what  profits  it  tlie  rily  }    Yei 

iastttacefl  oi  this  kind  an  nut  imjxMutihle.       Is  llierv  atij'  rliyinc  or 

igMnn  in  callitis  a  mnn  to  a  po&itioti  rcquinnit  proressintml  ability. 

and  then  oiwlinit  bim  mth  the  »rxt  luni  oi  tlie  twlitical  whrri  ?     If 

wkAkt  ftocb  nmdittont  inai  o(  ability  air  found  occupyiiiK  aomc  of 

our  mankipal  r>ffic«4  it  is  wmielhiiiK  devoutly  to  be  Kraleful  fitr.  Init 

no  ttuDkv  arc  doc  lo  the  xystwn.     If  ever  a  cwiimunity  Rlinuld  lie 

oil  tbc  kiok(Ki(  ai)  to  the  Gtavst  uf  the  tncii  to  whom  it  proposes  to 

nMifidc  iiA  offices  uf  tnist,   it  should  be  as  ref^ards  the  fitness  of  the 

■en  to  whom  il  propOM^  to  confide  the  cnrryiitg  out  of  its  pntilic 

vrarka.  to  wbotn  it  confidn  it^  public  braltb.      Itut  too  oftcii  the 

aptirkwi  aretst*   to   jmrvail    that   iMxanse  Tori,   Dick  or  Hurry  it  a 

find  hand  to  run  the  pnlilical  machine  he  must  be  n  good  man  in 

placv  tn  charge  of  a  luiKleni  hJKh-Uuty  ptimpinK  engine,  or  that  a  man 

«!■)  is  Imown  to  have  sold  his  vote  ib  implidtly  to  be  tnusled  wben 

placed  aa  oupector  on  aonw  public  work.     Such  are  ixx  tlic  roctlrndft 

^puUtiral  adniiniatration  by  wbicb  thC!H:  nviKbty  problems  are  to 

tenlved. 

Thr  community  at  large,  we.  the  citi/cux.  ninst  reengntiw  two 
tlnagit.  tliat  aathmal  imlilics  must  Ik:  sn-cpt  out  of  municipal  nfTairs. 
and  that  a  gcnd  thin];  eo^ls  and  is  wortb  ioonc>'.  The  nwaieut  the 
tat  point  is  fully  m-oj^itied  the  attention  of  et-er^-  community  will 
bediractcd  toward  GodluE  the  hKSi  man.  and  it  will  often  lind  him 
is  iu  nridrt,  Ibr  fdliog  lh<^  rvsiKinstlilc  pD<itti<iii  of  director  uf  muiii- 
dpi]  wnrlut,  of  city  enftiiKer.  Such  a  mnii  once  «ecnred.  the  com- 
siimitr.  if  il  be  an  intcIliKctu  one.  and  I  ho{>e  tfae  (Uy  in  not  far 
diftaot  when  all  oar  communities  may  be  classed  under  tliis  head, 
will  ecntinue  lo  retain  hi»  .4er\-ices  ai  lone  as  it  can.  Vide  aj^iu  the 
asaplc  of  St  Louia.  and  ii<t  niatiun  to  Col.  I-*lad.  I  aald  that 
ataoti  eveiy-  community  would  lie  likely  to  find  a  competcol  man, 
or  body  of  oKn.  i»  iiK  mid«u  to  inko  charKe  of  its  municipal  workft. 
bat  beltcw  tne  ttt«>'  are  not  the  men  who  put  ihem^elves  (bnnnl. 
Tbey  are  nwti  who  nOow  their  work  to  speak  for  themselves,  and 
Mbnta  the  o&ce  mu«t  terk.  Men  With  the  abdity  neeiled  for  plan- 
amc  aoch  work*,  and  tbc  boncaty  lor  carrying  them  oat  (or  (he  best 
ialtml»  of  tbc  t;ixp4yerH,  ha\-e  self  reaped,  a  vital  nbtttacle  for 
KwrioiE  an  oJGn-  which  it  only  too  often  cousi<lrrcd.  wlicn  il  doe* 
■iat.  a  ftharv  of  the  political  spoils. 


The  KCCoiKt  point,  tbe  one  of  vxpensc,  is  alQic»t  as  vital  as  the 
first  ;  for  if  you  put  a  good  man  in  a  place,  theii  tie  IttN  hands,  and 
do  not  furnish  him  the  moiic-y  for  carrj-ing  into  effect  his  plans,  you 
can  readily  make  his  administration  a  failure.  The  policy  that 
those  puh!ic  works  are  llie  best  which  cost  the  Ica-st  is  a  mistaken 
one,  though  I  confess  it  has  been  the  prtvaiUiiR  one  in  most  of  our 
cities.  Those  good  public  works  arc  the  Iwst  wluclicosl  the  leant. 
Letliug  coiilrncts  to  ihe  low-est  bidder  often  resulto  in  under-cuttiog 
k-gitiniate  prices  and  profits  to  such  an  extent  tliat  the  contnictur 
niust  cover  himself  by  scampiuK  his  work  under  a  dishone»it  inspec- 
tor, or  doing  a  losing  job.  Gcnemlly  the  former  is  the  case. 
Instnnces  arc  niuucrous.  and  the  cities  in  which  they  occur  arc  only 
following  a  penny  wise  and  pound  foolish  policy. 

Califoniia  ia  called  "Our  Italy."  We  glory  in  the  fact.  Per- 
haps it  behooves  us  all  the  more  then  to  profit  by  the  experience  of  our 
aLster  cominiinity  in  the  old  world.  I  have  shown  you  the  far  and 
ahort-Mghtcdneas  of  tbe  Komaiis  in  their  municipal  administralion. 
Do  nut  let  it  be  said  a  thousand  years  front  now  thiit  we  no  more 
than  the  older  cities  of  the  Coiitinenl  knew  how  to  profit  by  the  past. 
Building  on  a  virgju  soil,  in  a  congenial  climate,  our  citiesstill  in  an 
embryonic  state,  let  lis  plan  for  tlieir  development  wilh  the  welfare 
of  those  who  come  after  us  at  heart.  Let  us  give  them  wide,  beau- 
tiful streets  shaded  hy  trees,  spacious  parks,  pure  water,  public 
baths,  effective  sexverage.  If  we  bnl  solve  these  ]>roblenis  well, 
future  generations  will  rise  up  and  call  us  blessed. 


xu 
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an  varioDS  scat»  cm  the  computer  wbicb  cxvmspcnid  to  the  diflprvnl 
(eriiis  of  tlie  foniiiila  \i-Iioik  solution  U  ilcsired,  atid  titeir  retati\-e 
positions  oil  tlic  dial  and  disc  are  dctcniuncd  by  their  posilkms  in 
the  formula  of  which  tliey  are  the  temi^. 

The  following  rornmla  U  employnl   for  the  frictkHi  head.       It 
gives  almost  the  same  result  as  that  oi'  \\'ei»bach  : 

/^  =  ;  J:, .- (4  r' -J- 51/ -  2> 


The  formtila 
rcilttction  of  4  f" 


1200/) 
may   be  further  simplified,    and  by  the  graphic 
-j-  SK  —  'J  into  otic  terra,  cxpresscfl  thus, 
JV        /. 

V  ^  D 
in  which 

//■  =  Friction  Head  in  Feet. 

i'  =  Actual  Velocity  of  tlie  water  in  feet  per  second, 
/,  =  I^ength  of  Pipe  in  feet. 
/>  =  Diumriet  of  pipe  in  inches. 
The  other  ^-nles  eiiable  the  dischari^e  in  cubic  feet  per  lainuf 
fur  aiiy  given  dJameler  of  pipe  and  the  velocity  of  flow  to  be  at  once 
asccrtaioed,  the  funnala  used  in  thtx  case  twing  the  usual  one  : 

Ilischartte  in  t.  j  ^  y^^  ^       ^.TSW  X  ^ 

feet  per  Mm.  J  '  144 

which  is  expressed  graphically  by 

Discharge  Diameter 

Velocity   ~        1 

The  inNtninicnt  includc?i  the  following  scales ; 

1.  On  the  dial  —  lop  —  discharge  aud  friction  head. 

2.  On  the  dial  —  bottom  —  length  of  pipe  in  fcei. 

3.  On  (he  disc  —  loi>  —  friction  head  velocity. 

4.  On  tlic  disc  —  lop —  discharge  vei'jcity. 
B.     On  the  disc —  l>atloui  —  friction  head  diattieter, 
6.     On  the  disc  —  bottom  —  divfhargc  diiimcter, 

Kotc  I.  When  iliscliaiKe  i^  refpiind.  the  scales,  discltarge  vc1o<^ity.  and 
dur]utr]{c  diameUr.  muni  hv  lucd.  ami  wbeti  friction  Hr*i)  m  sotigbi.  the  trnlcs 
friction  bra4l  letoi'ity,  and  friction  Utad  diaiiidcr,  luusl  t>r  usctl. 

S'utr  \t.  Thr  lop  Male  uf  tbe  dUt  *en-e*  for  fiu^oa  hea<t,  und  ai»o  Tor  dift- 
rhuxr.  Wlicn  tuvd  for  ibc  bltcr.  Utc  rv«ding»  are  to  be  multiplied  by  IM  to 
■iblaiii  Lite  i^ulik  fret  per  minntr. 

Tbe  method  of  operating  the  computer  is  exceedingly  simple, 
all  that  h  reqiMTMl,  Iwiiig.  in  tkr  fint  cau.  to  set  the  Riven  diameter 
(/?)  on  the  dini  ■'>i>iKn>ili;  the  given  length  (A)  on  the  disc,  when 
opposite  the  wlotity  (  /  )  on  the  disc,  is  nt  once  fotiiid  lire  friction 
heod  {//),  on  the  dial ;  and  («  iht  itfomd  (au.  to  bring,  by  n>eans  of 
tbe  radial  edge  of  tbe  arm,  the  giv-m  diameter  to  (.iiincide  with  the 
arrcm'  (answering  to  the  denominator  1)  wheu  the  discharge  will 
■lie  at  once  fouud  oppos.itt  any  given  velocity. 


To  mM  any  jicnxtiiAgv  lo  tbe  friction  brad  .-  Mt  xero  of  llic  nrni 
nctle  !o  jnv  urailnatitm.  (nar  1  im-li)  <if  the  vak-  of  fricUoij  head 
tlUctuebrs.  then  turn  the  dbc  round  until  the  samf  graduation  i< 
vpiwMtr  thr  ici]uitnl  percentage  ;  tJiiMutiouat  wi!l  tlicu  have  been 
«dd(d  lt>  the  friction  hcnd. 

The  method  adofited  of  combiuing  the  tenns  of  the  fonuulee 
mabhs  a  fourlh  tcnn  to  be  at  once  found  '.vhcti  any  tkret  nic known. 
Com|wi«n»  may  aluo  Ikc  mnde  of  dilTi-teiil  <H>iiiiiitiiili<ino  uf  diuiu- 
clrp>,  \Tlocitten,  kW  ,  their  re<<uli.H  noted  iind  the  hkasi  ;i^propriate 
elected.  Uius  saving  what  is  in  Mich  cn<trs,  by  the  ufdiiiary  nKthnd 
of  rrtmimtatiDii,  a  InVMtrioii*  (iiiilvrtalctnff. 

The  bllowint;  examples  will  illuntnite  the  facility  of  uac: 

1.  Uivcn: — Pipe  I'J  inches  in  diameter.  4,I<X)  feet  long,  and  3 
fat  Velocity.     Hind  friction  hra<l. 

Set  13  iu.  Dinmetet  ,,  __    l-'ind  14  ft.  F.  Head 

over  S  fl.  velocity. 

and    13   foct    nloctty 


then 


over  4.100  fret 
f  ;i\-*:n   —  Pipe    1*1   tncbei*  diameter. 


Find  dtM-harge  per  mimilc. 

Set  10  in.  Diain.     .        Hind  42fl  cub.  feel 
opposite  arrow  over  13  feet  %'eIocil>' 

Jt.     Given  :~  Pipe  ft  inchc<i  diameter.  INM  feet  long,  nnrl  3it  feet 
Hntil  velocity  and  (livrharjjc. 


Itrvl. 


Srt  S  in.  Iham. 
Over  UOn  feel 

Set  8  in.  Dtoni. 


Iheit 


then 


th^rr  :«)  feet  head 
Find  8.4  feet  velocity 

Hiud  17&cub.  feet 
0\-cr  S.4  ft.  velocity 


Opposite  amiw 

The  pipe  computet  witl  al»*i  l»c  f<>uinl  parlioiilarly  useful  in  thoiw 
nuiuetous  cases  in  which  the  length  of  pipe  and  the  hf^td  alonv  are 
kiKnvn.  atid  it  \s  ih^rnhlv  tu  gtid  a  suitalrie  diameter  of  pipe  and 
veloc'ilv  of  flow  to  ohlaiii  a  given  liorsc  power  Ity  mvan!i  of  a  turbine 
at  water  wlu*!," 

There  are  a  number  of  titesc  instmreicnl«  in  use  on  lhi«  coaM. 
and  by  variouH  firms  over  the  countr)*,  who  report  x'sry  bvorablt 
upon  tl»e  t-onv-enieiM-e  of  their  Use.  One  of  them  i:an  \k  sewi  at 
the  nfa/x  ftf  thit  Jminiul.     The  price  ix  $5.00. 


LITERATURK. 


The  {mwnt  b  a  moat  cxcdleni  Dunibrr  of 
thin  fine  nuKitiine,  coDtiaulng  thi'  aluxHl 
clamcal  accoaat  of  Mr.  ndiM>n'>  hh  xuA 
mrentiono.  hy  A.  niul  W.  K.  I.  Dirkton: 
an  intcnetiiig  noil  rlcar  dctcription  of 
cjcplcoi^'c  ■pparatm  for  coast  dcfcnic,  by 
)Ir.  Alw«ll :  an  CMMy  on  kmi  anil  oil  vajpnc*, 
by  Ut.  Alhcrl  Spir»,  aod  an  acrotml  at  the 
NU(;«n»  r»lU  lurtwtie  water  wheels,  by  Mr. 
CtcDiciu  llrTKhcl.  with  much  otber  inatlrr 
of  tmloe  and  intcmtl. 

Tlii*  Slagaxiiw.  which  ha«  attaineil  a 
pncuitKtii  ksd  pnmpema  plan  in  this 
ctmatrv.  i«  to  bp  iMued  in  RngUnd  fvi  a  dis- 
tinctly separate  |xiblk«lan  thrrr.  wlikrli 
mmnx.  no  doubt,  thai  that  matter  of  only 
tool  inti-rcKt  in  cithei  ciHintry  wUl  he 
txc\adtd  fTom  cncb  nlitiaa. 

Tli«  princijil*  of  ilooWc  <w  mnltiplr  ti» 
of  tccltnlcnl  miltei  here  Hrrivwl  nt,  mxl  now 
lo  irmt  Client  applied  in  other  ctsn.  is  a 
[toncrfnl  aid  lo  th«  excellence  and  value  ol 
it.  Not  only  arv  ibc  traovron  wldi-ned 
atvordinsly.  but  the  chnimc1«f  of  tbe  nutter, 
and  it»  w-onb.  may  he  rnstly  intrcaicd  crvcr 
what  "single  uw"  will  pcrtDiI.  Tittn  is 
alao  the  happy  Rcoitttition  of  the  fact  that 
sciran  oad  Itac  arts  arc  uaivcnal,  uot  ooly 
*t  lo  nattrc:  bnt  also  as  to  tiac;  and  not  ntr- 
raooded  by  a  wall  of  Iiif^otry  and  pr^adire, 
each  as  pertain  to  ibp  comracrvial  Trintions 
of  conntries  al  this  day. 

The  scientific  matt  of  otir  time  bat  uotb- 
ins  to  do  with  tlieae  tiBfartatiBte  tniitt  that 
find  rapwtoa  in  a  deatrr  lo  tjuaitvl  uith 
and  injuR  *tm»t  one  of  another  nxtntry  or 
race.  Tbc  cokir  nf  •  nun'*  ikiii.  or  ttw 
pUet  of  bit  nativity,  arr  nut  the  principal 
Caeta  of  1i)»  cxtsteace.  hut  what  be  knows,  ^ 
at  can  tearlw  U  tbr  mcMtttv  of  bi«  ptece  in 
the  btotberhood  of  resnuch. 

T)b»  doable  edition  of  Caaaier'a  M>f;auiw 
■•  ■  (kmonstniana  of  iltia  nah-enality  of 
tediBical  cfibrt  and  rc«a»K  potffnt  few 
i;ooA,  and  a  Tvbakc  to  wan,  ailUnccs,  treat- 
ies and  trade  rr<trKt>o«i<..  Il  iDdical«  fit*- 
data  la  one  dinvticn)  at  lean,  nod  dtsema 
Jl  pQflBlhk  cBCOuraguiamt 


Hk  Teclwtfloiricttl  Itnarlerli. 

MMaACimrm  iKsnnTX  ur  to^iihowuy. 

This  nntnbcr  contain*  one  of  the  most 
valuable  and  intercslin);  c^n  that  ba>  been 
cdntnbnted  lo  teohnical  literatnrv  for  years 
post,  uscfal  bccBiwc  funii»biag  informalion 
on  a  snhjrct  of  iiBiraaal  application,  and 
intcmtintE  '■c^'anw  of  a  maMerly  sncl  es- 
haunttif  treatment .  Wc  DKan  lli«leaditix 
aniclv  by  Mr.  S.  R,  Koehln  on  "  I'hoto- 
Mechanical  Ptoceaaes." 

Tlir  metliuibi  of  prodnring  priiiln  or  pic- 
tntrs  Ihut  liRTO  und«-r^ne  coniplelr  rrvolu- 
tioo  vBdcr  phoiogmpbic  pfoccsMs  an  it 
most  paople  a  profoniid  iii]rrter>-.  Ki«n 
wood  cutting.  ccDturie*  old,  is  not  noder- 
Stood.  We  recently  »ejit  a  Idock  draan 
npoii  fur  inspection  before  cutting  and 
recetrcd  in  return  from  n  pnmuBCDt  fino 
iastractioas  to  have  some  electrotypes  made 
Hi  "Mice  a*  Ih*  work  wa*  ifery  Mliitfacloiy 
1'bis  is  Mran)[e  tn  view  of  Ibe  farl  tiia 
everyone,  eren  children,  aiv  ooalin  unity 
cuuninin];  and  ailmirinic  prints. 

In  tbe  article  named  the  procc««a  are 
divided  into  tbtec  cLhcs  or  tvpc^K,  lite 
■'  relief"  one,  wherein  ihe  face  stands  even 
«-ttli  the  Mir£w«.  and  tbc  void  part  ia 
«w«y. 

Tbe    "  HagWo,*'    or    '■  cat    tn ' 
whefnn    tbe  lines  or  turfaces  lo   print    ar 
cot  down  Inio  the  plate.  hUed  with  ink.  the 
mrfacc  cleaned,    sod  the  paper  prcuwd  on 
aott  rink*  into  the  groovca  or  dcprcsaioa 
or  by  affinity  takes  nptheiak.     These  ar 
the    old    wvll>known    proecasits,     incIuiLii); 
aoud.  tieel  aad  coppef(datc  work. 

The  thnd  clauB  tneliidcB  what  the  author 
calla  pbuBCr^ibic  nxthoda.  or  prinlinf; 
fnm  ptaat*  that  are  nettber  in  rehcf  nor  ila^- 
Ito.  Antoaig  ptoceaaai  of  thi*  kind  one  is 
old,  or  at  teast  is  not  avw,  that  of  «to«e 
priatins  or  lilhofTaplitr,  ia  which  the  ink  is 
•UatiibBlcd  m>  tbc  nooc,  aad  taken  up  by 
aSnkjr,  bat  the  Utter  feawei  noder  that 
bead,  to  which  tbe  paper  at  ^nialv  dirvctcd. 
batv  opeaol  np  a  new  boach  of  tbe  art. 
one  of  gt«il  dliTrtity  and  ofHirpavung  per- 
fcctkm.     It   u  only  five  ycara  aiace  plic 


I  ■««    ■  'rimal  A*  tin-*   (itr  i>""it 

iit  .<  '      um  IHtW-  rl«r  in  Ihir 

Tbar  "  pbut(iplBna)rTi]ih  "  prucraars  utt 
km  HMidr  >|ullc  ■icnple,  t>ut  anr  «p>ce  will 
MN  [wr^^  nplaMBtioii,  iinly  to  •■7,  v  nnitl 
|«*Vte  fcMM.  Uui  tbfir  bwe.  ao  Ui  call  it.  u 
ni  tW  ctwical  ctMagv*  (mM^b*  ^y  l*iK*>^ 

Tbv  aecoad  article,  by  br.  W.  T.  I^k- 
•■ich.  «*  'Tlir  C«tiN»  ftitil  ricii^nlKrii  of 
Aite^  Cbokra."  gtvn  hopr  «n<l  pramisr.  m* 
4o««l>rr  rintauf  o«Tday,tlwl  thb  ilmul  r<ir 
h  wuu  nMMujt  ■  dwck,  if  ocit  etndlcatioti. 

'n*  a^'k  arttdct  bcrc  prescntti],  b  m- 
IhcIt  iltmlMt  of  tnititicfll  jtedanirT,  »nA  i* 
m>  t^mmoa  Mm<«  m»A  plain  im  Ihii^iiiik*-  will 
^mit.  ItMplauirit  lufrtrarr  i*.  Ikiw  pnwrr- 
haa  «c  afc  to  •It'l)'  nlut  it  dirliiillcly 
kai*«  »  vitlKNit  mlttag  Uic  intiout  ytmn  of 
vndnliiM.  i>iir  qavaDtiDn  mMlinda.  bw 
e«a«i|>lr.  *r«  |tfvilicnl«tt  on  inalliudB  of  In- 
tMima   thai  iln   not   cxl»t    in   Ibe  eaie    nf 


fUr  Bdain  Antohl,  wbni  he  nu  tivrc. 
Ilffcrrt  •!  "i>f  i?holer«  mwc.  hihI  willi 
immtim,  >-k  and  olbcr  viiiinviil 

■wdwfi'-  Titc  inmiiknf  inltv 

tioa  afr  Btiu»pri-trtl,  na>l  tluil  far  air 
•lantlng.  Wc  rrtuaiiiirBil  ut»  ttadin  tu 
'  llw  JUIkle  nr(*TfMl  to. 


I 


Ortalttw  mT  thr  Stctr  lrrlr>lt«ral 
I'all*-^.  Xirbl^n. 

TlHav  i*  •omrthtni;  novnuilnus  in  ibc  «««■ 
4lfM  fginftatnBi  nude  in  itata  riiuntrir  ftir 
Tbra*  an-  cumntativT  micl  '>vrT> 
dMttnnl  ani[nr«tiiit>«U>-  to  moil- 
!■  |pT«t  ■Inp**  ^''*'  'I**"  folu'v  ill  all 
Im^iMhI  •wcalioBa, 
Tho*  <>.  pnlMpa,  no  IwlutTr  nbtnlD  ■ 
a  gaud  edMCStkon  tuu  nvcne  rval  value  iImh 
M  Ibal  »v  nil  aifT^  nlturr.  fntpli;  opnaU 
»|M«l«ly,  aud  niual  dvixail  oB  tlirBi«rI*vi 
far  nvMirtv*.  TIku  dnijcv  laat  ual) 
ttnagll  dw  light  or  ilav,  ami  tht  nmin);* 
OMI  1m  de*wl«d  loltHHT  eiiJnrtnmU  prof  )>tril 
hf  Ml  odanlian.  Sorral  Imkn<-h<rt  r^  ap- 
yil*d  ■^Mi»M  Imv«  ibnct  BpiJiriilioti  in  ratni- 
ai(.  «>d  tbm  b>  nn  wnnatrr  in  tbc  fact  thmt 
•piratnral  n^flegfa  arv  •pnajfing  it|i  sQ 

Ob«   M  atoarcd  In  knklDj)  nnt  tbc  trrrr 

•i«|A«te  raUkiyac  abu>«v  nanrd.  and  opn- 


itlly  ut  ihc  plalo  illiulratiug  tbc  bulldlU|c> 
anil  "  plant."  Their  it  no  hialory  or  itatia- 
lie*  (>tl»ct  ihnn  p«Ttaini  tti  tbr  roarw.  |{itrn 
in  tbc  7.J  iuic».  ao  then  ia  iMlliInx  ^  com' 
Nicnt  upon,  wcrpt  the  hrl  of  «aiatm>e*  in 
MichtEMn  nr  an  "R^mlttinil"  titKlitntiou 
of  lumln);  thnt  u<itil'l.  mihixit  tlti*  f|tta]lfi- 
cBttcin  huw  li««ii  a  wondrr  tn  our  bwybooti 
limn. 

MicliiKan  it  aevma.  omung  all  the  atair*  of 
tlir  t'liittn,  licU  niatiagva  li«  pntiUc tuatilu- 
tion*  af  oiia  kind  or  nniribM.  Hm-  Ulior 
buT«an  tnilranka  in  mtl  »eriil  trotic  tuty 
•ithvf  wt-  know  of.  Iln-  oturatianal  rv 
(runrvot  arr  uaaarpManl.  rvm  in  ridier  and 
nmrr  populmu  tUtra.  U'ltrtlirr  it  is  ihcair, 
the  limlvT.  the  imn,  or  tbr  prut>k.  llut 
nifiun  ihif  »pini  w«  do  noi  ki)n«,  init  ilic 
furl  rrmaink. 


Elcrtrleal  Trana&iriiii'ra. 

■ir   caati.  n.  auuMt. 

Tfati  b  a  late  contrlS^ititm  to  tbr  lilrraliirT 
nf  virctrirltr,  and  tini  iIk  liiRtinrllon  of 
Wini;  •inittiial  ninl  llsrrn).  Imtil**  U  wHlWl 
HI  wliMnaiic  KngUab  thai  u  a  pbwnn*  t" 
read. 

^mong  i\it  varimr*  kind*  of  apparnlD* 
rmpluynl  fiw  |;mnailnE  and  nrndiirting 
rlrctrir«l  r«rYcnt».  notbinK  ■c«m»  kj  myslet- 
l<7«al»lh«  Hmklllvd  »•  tmn^f-irmrr*  Tli« 
namr  i*  nnl  whnllr  rrlmnl,  Iml  t*.  lathain. 
tlir  hrrti  onv  that  can  br  arlcrtrd  fur  i-)iBti)i- 
tn)t  the  fore*  irf  Hccihcal  oirrroU.  TlMf 
main  uflirr  nf  tratHformtT*  is  ti>  redact'  th« 
prvMare,  a*  H  te  callnl.  of  bighlvnaixn  cw- 
rent*  gvnrrBtnl  by  alternating  djrtuuuM. 

The  dimnuicni  and  iipraae  of  condwi- 
ing  win*  vnric*  invrnclv  •»  the  imltngir, 
hmcT  llH-ir  111  a  HircKiic  rMiinirrcial  rnvrativr 
Iv  trnitiiiiit  uuiirt  high  (enoHwi,  ■■  mr  **y  In 
iMFc-lianii-*.  and  thn  at  the  point  nf  applk!** 
tiun  kiwer  ilir  furrc  of  tbc  curmt  In-  meWM 
•If  tratufunncta.  an  na  to  aiuld  daagrr  and 
inerl  tlir  rrtiuimnmh  of  lighting,  and  ao 
on. 

Tbr  wtwli   !■   thnmngbly    trvbuicnl    and 

<     <  I  '^latiiinof  piil*4tliig«ir 

j1  h«*a]>)iran->l.     Tlir 

iir«  i.-haptcrB  axr  at  nearly  a  pupulnr  Ircaliac 

■a  Itic  nalurr  •*(  (he  aidi^rcl  prrniU*, 
.  Rlrrlrie  plirnxmrnn  iin  nrwr  Iv  nn<lr«- 
■tnod  in  a    gmn*!  way    hcvnnd    ita    irinhte 
nunlfniattuiu,  ami  wv  itnKgiac  Ihr  anthnt 
bna.   frooi  a  acicntidc  atandpMnt,   diMe    a 


%s» 


UTERATVRE. 


lli«t  »  possible  in  makiuK  Lbc  oalnrc  of 
tnttisrottnen  cleur. 

The  tbtnl  chapLeriaili:\t>t«cI  lollicm.-itlie- 
Oialtc*  or  the  luibjccU,  «f«l  t]ir  fourth  to 
cuiulructivtr  cToluttoii,  »at\  cliapler  five  lo 
»[«ccific  rtmslniction. 

In  tlic  convlii^lini;  cliaplvn  iouie  of  tllC 
1cA<lin){  tvpn  or  coinuicrciul  Initisfortneni 
nrr  illiistrnled  and  dworihtd,  also  in  an 
ttppcadix  some  torrclatitl  mnltcr  U  }p*"«i, 
tncludiiijj  a  <l««cnptioii  i>f  nvldiDj;  procntes. 

Tb«  book  writ]  ctftaiiily  uktr  lln  )>bi:«  na  « 
sUiidord  refcrciK*-  ouc.  in  all  thai  relalw  to 
ihf  Ivranch  Ireulcd,  und  a*  wch  will  fie  a 
)(ooil  inoda^l  to  follow  in  ulhvr  r«nv*  itf  the 
kind.  II  j«  nt^nt  by  >lr>um,  (K)>oni  nnd 
Al*.taiidcr  of  t!ii»  City,  who  fiiniiiib  copici 
Hi  f  I .(».  wliirli  vermis  u  low  piicc  for  «  work 
of  Ibis  kind. 

Tiitwrj   Iff  Slnirliiri^  nod  Strfntrili  uf 
X«t4>rliilH. 

Tliis  cxtcDsin'  work  by  I'rof.  Bovey,  of 
Montn-al.  \-i  an  ithislnliun  of  modFTD  tnath- 
cinaiical  iiielliiidv  as  apphed  lu  vtrudum  of 
ev«ry  kind.  and.  nri  douM,  thr  mu»t  nd- 
vaiii-t<l  and  coniprchcninp  our  lo  thia  date. 

Tntfaunr  llovry  i»  a  member  of  Ibc  two 
Krcal  ritj^iiirfriiig  in»litti  limit,  civil  ami  me- 
i'liniiii:al,  in  Hngland.  niicl  iautprcscut  con- 
nected with  llie  McGill  L'liivetvily.  Men- 
iTCal,  »>  I'lofciisor  of  Civil  HnKitiL-eriiijic  and 
.4p)}1icil  M»'li«nii'H;  i.n  ntwj  u  Pcllow  uf 
Queen's  Collctcc.  CiinittiiilKc,  KngtaDd. 

.\K  intiiDntcd  li»t  monih.  a  review,  or  cvcu 
iinlitv.  of  a  vnrk  of  t hit:  kind,  that  wonld 
make  «iiv  pirlciiw  to  analynin,  wotild  fai 
exceed  bc4li  the  cdpaclty  ami  opponnnity 
of  Ml  i-dilor,  uod  iii«li-u(l  mtL-d  \k  given 
aomc  iuipTCMion  of  il»  plu«;  anionjf  modem 
«Tt  hooks,  whe-re  il  in  crrtainlj'  dc«ij{tied  lo 
occupy  a  proiniiiviit  placr. 

Heretofore  Uic  thcorj'  of  stnittiirc*  ha» 
been  !H.'iillt;rcd  nbuiil,  so  lo  nptrak.  in  various 
trcatiw.tln- Kelleauk.  Kitiikiiic.  I'nwln.  ttiid 
others,  and  haa  not  Iteen  «>-slemaliea11y  col- 
lated, or  )(Toupc<l  in  convenient  form,  v>  as 
lo  include  all  down  to  a  pnrticvdar date,  aain 
Ihe  jirci^nl  caw. 

The  furumlx'  employed  arc  m  simple  as 
pOAcitite.  and  the  text  nmch  plainer  nnd 
iiiDrc  Uicid  Ihiiii  n  common,  txkidr^  tlii» 
(here  is  rnninirndable  iiddilion  or"cxMiii- 
plc» ''  in  Ihr  nioat  fniiiilinr  brnncbes  of  eon- 
ntnicilvc  mt  ibal  are  too  oflcn  oniilte^l  tn 
uiodurn  test  bookfi.    Such  examples  arv  a 


check.  oT  pfoof.  of  a  conecl  use  of  ihe  rnlm 
loiil  dotiti.  and  have  always  been  employed 
In  olbcT  cwh:»  as  iia  aid  la  successftilly  im- 
parling informfttion. 

There  i*  too.  in  r'tofonor  Buvej'a «'Ork.  ■ 
nice  iliscTimination  Ivtwrcn  exhauatitr 
and  compendious  ttvaluient  in  proportion  as 
tbc  sereral  )>iancbn>  of  Uic  subjccla  demand 
On  (fiction,  for  enaniple.  two  pagec  Buflicc 
for  all  thai  is  Mud  or  need  to  tw  natd, 
becftlise  nny  amonnt  of  nriling  and  compil- 
Alionft  cannot  make  elcarrf  tlie  experi- 
ttiental  plicnonicaa  on  which  the  laws  of 
Triction  resl.  We  do  not  assutne  that  p\\  Ihe 
conditions  »f  mBchine  rHctlon  mn  immmttV 
np  here  or  elwwhen:,  Inil  what  is  dc&uitel)' 
kiioviii  IB  foTuiulnlri]  in  u  coneiae  way,  lunl 
tlie  mailer  left  there. 

The  following  remarks  on  "work'*  will 
iUu>trate  the  autlioi's  inclhod  of  explana- 
tion. The  term  Is  selected  because  of  itE 
being  one'  of  the  most  diflScnIt  to  de£ue. 

"  Worte  mnst  Iw  done  «>  m-erconie  h  retls- 
lance.  Thus  boilics,  or  svacma  of  bodies, 
which  linve  iheir  parts  suitably  orraiwed  lo 
avarcoinr  rcaslanires  ore  capable  ofdoloK 
work,  and  are  said  to  puMeas  encTj;y.  This 
energy  is  termed  Jtindic  ot  poUnlial  acoord- 
iriK  lis  it  i»  <li»c  to  miitiitn  or  lo  ootilian.  A 
j>ile-driver  TallinK.  from  a  hci^nl  npon  tbc 
lu-ad  of  a  pile  ilrivH  ihe  pde  mm  the  toll, 
doing  work  in  virtne  of  its  motion.  Kxani- 
jiles  of  jH'teolial  i-iierRy,  or  eiMryy  al  rtti, 
arc  nlTordt'il  by  a  hirst  upriiuf.  which  does 
work  wlieu  allowed  lo  rewinic  iU  itaiural 
fonn  ;  a  raiW  Wfiylil.  whitli  c*»  do  work 
by  falhnji;  lo  n  Uwcr  U\'vl ;  ytt»p»ir4tr  and 
dynamilel  whicli  do  uTjrk  by  cxploilinj;;  <i 
Lf)Hlrii  pir  cIiSTKed  with  electricity,  which 
does  work  by  beiiie  ilitK^lmrj^cil :  coaj.  Mor- 
osTf  hailrri't^a  h/aSoJ  ualtr.  etc.  It  Is  abo 
evident  that  ibis  polrnlial  cocrf[>-  must  be 
eonviTletl  into  kinetic  ene^^{y  Iwfore  work 
can  lie  done.  .\  familiar  example  of  this 
transformation  may  be  4ceii  In  the  action  of 
a  common  ])cnduluni.  M  Ihc  end  of  the 
swinK  it  is  at  rest  for  a  iiioaicnl,  and  all  its 
energy  is  potential.  When,  under  ihe  action 
of  Kravity,  it  has  readied  the  lowest  point, 
il  can  do  no  mure  work  in  virtue  of  its  poal- 
lion.  It  lint-  acquired,  however,  a  certain 
velocilv,  and  in  virtue  of  this  velocity  it 
ilocs  work  which  ennWe*  it  to  rise  on  the 
olhcT  side  iif  the  MiinK-  At  iuterUKdiale 
points  iu  cTicrifv  is  partly  kinetic,  and  partly 
pjilenlial." 

The  Iwok  ccnilMnsover  WW  paj-es,  profusely 
■ujiplied  with  diagrani>i.  and,  »s  before-  ludd, 
uilii  w-dtkediiiit  examples.  It  is  publisltnl 
by  MetsiB  John  Wiley  &  Sons,  New  Vork. 
and  soltl  here  by  Mewrs.  Qabotu  &  Akv 
ander,  price  }T .50. 


j||iniM]ihrrlr     Alww^lla. 

Thi»»wcfc«ir  rr»lc««ii>lScltMtir«h-,  a-truir 
iwMtr  t  ibe  Lick  iitMervstory.  btMunI  ironi 
iW  State  pcintnifi  ufficc,  >ni)  in.  nu  dunlit. 
k  MWUli  cuDtntnitiiin  to  thr  titrfrtt*  fat 
•hirh  Ibr  nbwT*icir»  <*■■  fouiMlnl.  Oitr 
•Hiwv  <rf  Uii»  wnck,  which  rrpfmcDU  ■  grral 
•■Maai  a(  mcairh,  will  tic  ea»f.  iiwl  m 
lad«4«al  m  titt  ulmiMMm  tkat  m  Vnow 
■atthiK  of  Ibr  Ml^vct.  rsrrfil  that  it  b  bir 
irnwwwil  friMB  pofmlu  tttMtenl>u<!inii. 

TW  Bnite,  and  tlirrvfotr  all  rr*ntUng 
^pantitiai,  dnU  with  in  utroafloif  »n 
wakaomn  to  buaincst,  aoj  in«thoili>  of  <«n»- 
pitMMM  nsplurcd  In  the  applitd  icmra. 
iBd  Dm  «U|kl  iuight  tlut  one  cam  Kaiii  in 
lU*  alMtntar  arirncp  \fj  nnl^Kr  iiMirircii 
atif   a«c   ukI    MlmlTalloo. 

TW  ape«d«K  paragraph  la  l*rti^.  Achar- 
bcrlr'i  *ttt%  indirato  Uir  natnrt,  nr  rvLhrr 
tlM  ob^Mti.  rtf  the  rr^t-arch  to  whicli  his 
latura  hair  hr*n  dirrtlpil.      It  U  au  fi>1lt>w<i : 

"The  rvmaAalil*  reiotutinn  in  the  tn*ih- 
■di  of  rhartln)(  crlcttlal  ronAcuTaliona, 
teoNclrt  about  hr  Milistitiitiiig  thr  fihoiib 
pa^Eic  plate  Tut  the  fauiiiAu  ri- 

;P  a  im»t  inniiiij;    firh\   »( 
S    slitaiB    malts     ahirli     h<  I  <j<- 

ma>t«d  mtiBilM  ami  >rtM  nl  :  '•  <i  ihr 
Ml  «(  tlW  otmtnvt.  ftnU  a  f^^^  in  ur-  atr 
misimd." 


k       •fMW.i 


Tlw  t'.  ft.  Xaral  Inlatltft^nne  ■  Iftce.  utul«f 
llte«lHU|tc  af  Ctimmanilrr  C  11  Itari*,  haa 
hMMd  ca  »«lni»ivr  rfporl  «n  "The  Vcar't 
JFaaal  Progros.'*  rmUvUmg  Mirh  rriwrta 
■I  4ilpa.  Mtpnlo  ItiatJi,  nucliliirfy,  unl- 
admiiriiMnHan.t^aclrirttr.  mancavrn 
ff  UPI,  and  araun. 

Bjra  «<n  prqumi  lij'  alScrn  of 

Aa  Xavy.  rapwUtl.t   •Aillril    in  the  ilrjiafl' 

I  tu   Itbicll  the  wvecal  M:<.-liofia  n-lair, 

U  an  rriilmrr  of  Ihr  rxlfill  mil  llior- 

I  of   thr  [Muvianina  luvlf  for  dnlntl 

ad  4alB  ta  ibla  coanirr. 

n*  «ra»il  •ectiiMi,  "Nutm  oa  Macbhi- 
m."  br  AaaManl  liticincvr  W.  >l.  AUn- 
4iM.  r.  f^  N..  ia  thr  no*  that  wilt  hkmI 
Mnvat  mr  muiBn.  II  i*  ia  aomp  nsperla 
t  ntami  «4  CoaimMlnrr  and  Chirf  f 
«M«i|W*  i*pnrt  nf   lh«    RuTvau    <  : 

TW  fcpairl  af  Ute  oAccra   at'puinlnl   to 
tan— tjjyrte  the  iMirattnK  vf  thr  main  ■leiiai 


NMUinn  that  Ute  (ractun   of  the   pipe  wa* 

cnmrd  l)jr  "uatn   baininer.*'   Ibal  U.  a  aluif 

of  KAlrr  dmrn  forvranl  by  ttcBHi  at  ■  pre^ 

•OK  of  11a  poaniU  pcrliM'li,      A  •rt^ion  of 

the  fracliin^l  pipe  «aa  uibjertnl  to  Intrrnal 

pmaiirr  aevTii  titiir*  a*  gnnt  aa  thAt  of  ibr 

•Irani    wilbowl    litarttnK    llic   acsnu.    wbicb 

'  were.    Ill   llic  pkcta   tcatnl.    the    Minr    in 

^  uppertranre  m   nt   that  portftNi  of  the   pipe 

'  llial  (^rr  wav. 

Tbc  frmel  Uwl  been  ttrnminK  irilli  half 
bet  iHiUer*.  atnani  paaalng  invr  to  brat  iIht 
water  in  lao  other  boilcta,  wliicli  Mm  lo  br 
put  into  ii»F.  Wbea  the  main  t^aniuunical- 
iiifi  vnU-T*  wife  oprued  lielwecii  ihe  ttailer* 
tbr  kinini  pijir  laimt  Icillins  tmi  prntma 
and  rillini;  the  Gritig  roani  a^tb  hot  ateatu. 
Tbc  llflaid  aa>i> : 

"  ARer  otiaerving  Ihia  leal,  an>l  weif[btng 

tlie   evtdtnc«.   we   do   not    bclicTC  thai    tlir 

(iTokFn    pipr  Eutv  out  at  ItO  poMttda  ■Iratu 

|>re«Mire,  which  it  will  be  reniemlcrvd  was 

'  lltr  pfvwiutr  rr|>l»trtT<l  on  tlir  xaaaea  at  thr 

lliinr   iif  Uic  diM«cr.      We   are   iTten  «nn- 

.  pellcil  to  look  tot  ttnue  TrtUcr  cuuc      Afltr 

I  caivfnl  examination  of  drawingiL  and  their 

viihi-iiiiin,  and  the  wetfthinK  of  enditK*. 

at  the  upini-Ht    (hat    thr   di>a*(et 

-■-'d  hj   'water  hanioicniiK.'  ot.  ■■  it 

,  >•  •^llht.  '  w-Mtrr  TaromlDK.'  " 

'  Wliile  the  dnrvimUnrca  ilo  twi  point 
unmiuakabtf  to  thiacattac,  tbcjrabciuld  cati 

I  Atltiition  to  tbc  ilani^t  of  opetiinc  pipra  Ui 

I  biKh-pr<r««ire  »tram  wheti  tlic  pipea  tamf 
roiitain  water.  The  reinill  ia  «ae  of  clear 
BUatoKy  to  firing  a  iteaiit  gaa  wltb  a  alog  of 
wilier  for  a  pra^eettle,  capalie  of  rnplunnK 
any  kind  of  a  |npr.  Tbc  ivmed;  i>  in  pr» 
vialon*  fur  draining  all  pipca. 

I     The  acL-uDiit  of  the  tailHte  uf  the   ffialrr 

\  MtoM'a  rondenaer  tnhe*  (ortna  a  tefwrt  b; 

'Aasbtant  Engloeer  A.  M.  Hunt.  t'.   S.  K. 

^  Afin   tpeakinic  uf  mud   In  tlie  conilciuen^ 

I  F.UKtBcar  tinni  uv« 

I       *  Witra  tite  tin  nMting  had  Iwrn  i>-tt).<vr>l 

I  at  anv  otie  pnlnl  ibofc  waatbeii  laa 

Mitfaor  ea|H>>nl.    aJ^cent  IA  Mi  :  « I; 

■■■HiiirriFd  with  a  tin  ltin-l«ail  allu)  .  mtlMret 

aitil  ctiverril  X>;  an  c)n*iti»|{  liquid,  acia  water, 

Thul    noder    mh'Ii    i-»t-uiiiMAiict»    |[alv«nie 

'aiiKin   would  take   place   l«iWT«n  tbc  ta^ 

BWtala  i-mnniA  be  goottoneii.  ami  one  elr* 

I  mcnt  or  Ibe  olbtr  of  the  Ux-al  haitcri  ao 

'  fomNi  trtmbl  nndouMcillv  Iw  altarked.     To 

jitovr  the  r>tl*trniic  of  a  rurrcnl  in  4  rooplc 

•imilai  lo  ihr  aticrvr  I  iininrrM'd  Ivrn  m-i'Iiiiim 

of  ciindciiwr  tubing,  from  iior  of  which  the 

tin  ciutinu  liui  Iwii  iciiHiTe'l,  in  tall   water, 

and  rwundn  \^n  iwttreptjliU  oirrmi,  u»ing 

a  icaUanunictct   thai  «aa  nut  al  all  •cnaitlec. 

/.inr  U  tbr  uiiMl  clct.-tn>-f»>ilifc  uf  all  Ilie 
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comitiMt  mctiitH.  mill  wutii'l  in  such  a  couple 
,»«  tlic  nicLnl  (Icstfoyctt.  sixi  timt  il  was 
ilrit[ii>xft  in  llir  stUrfwi  in«1a1  of  tlt«  tubes  U 
hhowii  liy  Ihp  M!uil5Mii." 

Tbc  nio«t  remarkable  pun  of  \hv  invcsli- 
galion  was  that  tli«  Apong)'  coppvr,  A^rr  tlic 
rllH-  Imd  1lM!tl  <lLiTtu%'c^d.  nbMirlicil  iirorly  H 
per  criil.  of  wnler  Iit  i«vi|{}il.  and  ncNrly  2A  | 
per  ceut.  Ill-  %-oIttmc,  cvidenily  liihrs  of  tlli*  ■ 
alloy,  copper  W.  riuc  39,  lend  0.£5.  is  not  a 
gnofl  one  fnr  hibc*. 

Tlip  iicilps  on  unlnan«;,  hy  Kitj;iii*rr 
Hdwaul  SJiii|tsoii,  V.  S.  N. ,  occiipj'  Tli  puK"'"'*- 
and  c»v«r  u.11  llie  i;xi>eiiin«nts  and  ii<lv:itii?eii 
wf  tti«  ytax,  tttxl  for  ii  more  ckUiiJoI  pvhud. 

Kt»l|cn  Jnhn  BUniliii  coulribuicii  llic  elec- 
tric*] itectioii,  nliicli  \p\'**  cvidcitec  of  h 
incMt  tfinrcMif>ti  Hcqaatntnitcr  with  thit  new 
tiraiicli  <if  navnl  Kcicncir.  if  it  ran  \ic  so 
t^^allci).  One  fcAtun,  or oac  inference  iniitcr, 
i«  lliat  electrical  Hpparaliis  of  all  Icitids 
reiguirr  mollification  for  sea  «errjce. 

CnHliiiir  null   Ducklnir  h'nrlIitii-«  of  llie 
I>orlH  of  lite  World. 

TbtK  tliH'uiiirnt  iif  XVl  ])iiKcK  i>  iKMitd  )j> 
the  NuvrI  Intelligence  llnrcau  ut  a  Kuidc  to 
uavi){ator*.  and  i»  ntliird  edition  uf  the  pul> 
licritioTi.  There  JM,  ofcounc,  iintniticliof 
popniar  iiilcrvst  in  lurli  a  liook,  but  we  find  i 
ill  the  npiiendix  a  tabic  that  an§wcrs  a  qnes- 
tioii  uiten  lukeil,  nml  «c1d(itii  aii«werril.  rc- 
^pertint;  tlie  coiiipaiaiivc  valne  of  wood  and 
rofll  for  K'nt-enl'ift  rtc-ntii. 

The  followiiiff  kiniU  of  coal  lire  troinpntcil  ^ 
wilb  oak  woikI,  the  imnilirt  of  jKNindii  j^vtn 
lieinK  c<[iial  to  oae  cord,  lliM  cubic  feet  of  | 
oak  wood. 

I'ninHvlvania  Anthrarile  l.lWa  Iht. 

Welsli  Anlbrmitt: I.IKT    " 

CuiuIktIiiiiiI  Bitiimiiioui.    ....    I, -Ml?    '' 
PcnoBvU'itiiin  Hiliitninoiis   ...,l,'tj:i   "■ 

Wefcl  I'lnrllcy I.!«";t   " 

Auxtnitian  Itrown  Coal..       ,   .l.CHO   ■' 
Coo*  Hay  Coal  L'.lK'J    • 

Mt,  Diablo  CoBl.  'l.'-M'    - 

Wclllnstoii     ■■    I'.iW  ■■ 

SeiitUe            *'    ...  a.4.'.n   - 

St-olcli  Splint  Coal            ,  l.OTI     ' 

hiilinnaCiiiincl  Coal      a04«   ■*         , 

From  thifl  it  iirciii:*  that  in  a  genrriil  w»y  n 
tun  of  2,000  pauntle  of  coal  is  cqiiivftletil  to 
It  card  of  oak  wood,  btit  onk,  wliilf;!!  in  tiioai  , 
common  niiil  heiice  mow  t>iiilab1e  foi  lom- 
PmHkoii,  is  by  no  nieans  no  good  a  fuel  a»  tUe 
linnlcr  wai.Kh,  Nurli  ii>  bercli,  lilckory,  liiinl 
maple,  mid  the  like.  It  is  lietlcr,  bimevtr. 
tbaa  aolter  wood*  of  Ilic  lir  and  tulip  kind. 


Certaiti  kJodft  of  rcnnnylvantu  antliracitc 
e<.-iipomte4  ll.^Jr.  ihhiikU  of  wnlcr,  inotbet 
Viind  only  S.IB  ponnda  of  water. 

Klfi-trii-iil  Xpn-uroihenK  nnd  Other 
AdiaiK'etl  ri-IiMen  of  El4«trlrltf. 

Tbe  a'wve  fiiDt^laT  title  is  »Rized  U»  a 
r;eeiU  work  bv  ProfeMioe  V..  J.  Iloiisloti,  ol 
I'biladelphiu.  and  iiiciuie  thai  Itic  present 
book,  witli  eonii-  cMlirr  trentwet  of  tlie  Mnte 
niture,  are  revi*ion«  of  earlier  ones  Mriiien 
IT  l!*t4.  called  "  priniert  of  electricity." 
la-t-'HUM-  iuU'iulcd  lo  tench  elementary  prin- 
L-iptea  sud  pbcnoincua;  "advanced"  in  the 
title  mennmf;  ilint  the  subject  matter  is 
iiidcoed  to  include  uliai  baa  tfceii  adtM 
111  elct'iric  utetice  In  tlic  nine  >-«art  iiiter- 
i-rfiing. 

In  the  prcM-iit  work,  the  sevoml  volnme 
out  of  ibicc  tli;«l  coiiipri**  the  aet.  tlie 
MHthor  ileaU  first,  and  mainly,  with  ■*  inens- 
iireiiietjti,"  and  tlint  numcroufi  class  of  ini* 
pleinenis  to  which  tlie  term  ■■tuetcr"  ap- 
plies, nirt  only  in  respcrt  to  their  conslrtie- 
lion  and  untiire,  but  the  nietliodii  on  which 
tlieir|kctioii  depetwiK-  .\»thc  work.  pco((Te»eH 
it  is  e«p«nde<i  to  emlirai-e  rlinpten  on  llie 
vurioug  bmiiclies  of  clerlric  «:i«ncc  and 
nppunitus.  forming  a  complete  treatise,  or  at 
leant  nu  eKieiidcd  oue.  of  iiniKual  merit. 

In  the  rmlliplicity  of  wiirks  on  eleelrle 
f!uhjfct«  tliut  are  now  appearing  all  o\-e»  llie 
unrld,  nnd  tlic  fact  that  the  greater  sliare  of 
lliciu  i'o\'ct  the  same  >;n>titid,  there  i.i  liUIr 
left  to  lie  done  in  Ihe  Hiiy  of  review.  exce|:rt 

10  ik-fiTic  Itie  rjtinlily  or  u>efulive«>  of  the 
liuuks.  l>n  this  basis  I'mfeuuir  lloHston'g 
primer*  have  uii  uilvHUcrd  pliifc,  ertjievully 
in  prnpiculty.  IIk  lack  of  which  is  the 
prt-viiding  fanlt  in  such  writingH. 

IVilnntry  is  a  nvakoeso  linrd  for  wrilerii  on 
technical  wilijecta  to  avoid,  tnu  wlwn  tliv 
inslruL-IoT  IB  K-oujihl  face  to  face  with  hi* 
piijiilii.  o(  an  aniUcuce.  or,  in  otiter  w-otds,  ia 
<-i)K'>t:^-d  in  practical  lenrbint;  his  niannrr 
clinriK^rs,  llinv  in  no  longer  niiy  porjxMe  of 
cnilielliKhniL-iu  or  rheloiic,  but  n  strong;  ile- 
ftire  lo  inittruct,  so  it  i>  not  lurd  to  disitii- 
Kui»b  ill  electric  liteiatiire  uf  our  time  \«\>rk 
froin  the  laboratory,  wo*k  from  the  Mbool, 
Mid  the  iiniiccewiary  work  of  the  coiiipikr 
Pmfeisor  Haimon'H  prcHciit  wntk  is  tJial  of 
the  t^ullegc:  or  scliool.  and  ori^fiiiul,  nbicb  t^. 
perhnpi',  llie  Ixal  ptaiw  tliat  one  can  lirstow. 

11  i*  jiublinlied  \n  111*  W.  T,  Johnfton  Co..  «f 
I'hiUilclptiia,  and  eusU  oiiv  dollar. 
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The  PV/«r»'«»j,  I'.  S.  (lyiiamitc-guii  ve«el,  han  been  at  Port 
tLoyii.  S.  C.  firing  dummy  chargr«  Tnr  five  (lny<i.  htil  this  fmr  no 
dyttUBtilc  b«s  ever  been  used.  Tbe  circunwtance  mninds  oik  of  tbc 
■croant  thai  a  witty  writer  g&w  of  an  iiit'ention  prcfentMl  to  tbe 
War  Deputtnnit  during  tbe  Civil  War.  It  was  n  "  dotiblc.  baclc- 
■ctkm,  revolriox  HuwUtcr,"  open  at  both  ends.  cbarKcd  cacb  way 
«rilh  thr  powder  in  the  tniddli;.  Tlic  g^iiii  was  to  be  mounted  on 
tbc  ikhip'a  capstan,  «et  in  rapid  rpvolutiou.  and  then  5nrd.  Tbe 
mtmbR'  WBs  cxcnsctl  from  ndnally  firinK  the  gun.  bccaosc  of  hav- 
ittg  a  Wfc  family  depending  on  hJni  for  support.  We  have  bail 
some  wtperwmce  with  dynamite,  not  a  gnral  deal.  Init  quitr  enough 
to  accept  witboat  doaer  tcmtin)*,  any  report  made  respecting  ita 
it>e  a*  a  pra}cctilr  It  may  ttc  set  In  raoUoa  by  acixicmtkm  and 
thnnrn  a  lonK  diittance  if  the  fu«cs  can  be  depended  upon,  but  a 
•licbt  mistake  in  this  matter  would  call  for  a  new  gun,  and  possibly 
a  new  ship.  __^____ 

Tbe  «gTcg«tioti  of  govcniment.  it  may  he  called,  into  "  cnm- 
BMMHHi,"  baft  been  grmif  ca  at  a  rapid  rate  for  some  time  paitt. 
Tbnc  an;  ■  number  of  National  Bureaus  proposed,  one  of  l^an^por- 
tatioD,  Ode  of  Manaburtom,  anotbcr  at  Mining,  and  so  on.  In  this 
Stale  «v  hare  a  Roodty  number  of  auch  bureaus,  none  of  them  that 
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ha\x  come  up  lo  public  expeclation.  aud  some  of  tliera  that  ha%-c 
fallen  so  much  behind  that  they  need  abolishing.  The  railn-ay  com- 
missiciii  for  one.  The  theory  of  .specinl  coniniissioiLs  is  all  right,  aud 
the  power  of  eiEcieiil  sen-ice  could  be  much  auf>iiiciitt:d.  but  such 
bodies  arc  too  weak  to  stand  against  t)ie  machiuatioiis  of  our  time, 
directed  ngninst  public  interests.  Prirate  interests  are  growiug  more 
powerful  and  aggressive  e\-ery  year,  and  safety  is  more  likely  to  be 
found  ill  concentrating  the  executive  power  than  iu  its  segregation. 
The  lesson  is  taught  hy  the  extensive  coinbinatioos  of  our  lime. 
They  are  dosing  up  their  ranks  while  the  Government  is  pursu- 
ing the  opposite  course  of  diffusion,  by  special  "  commissions." 


The  eucalyptus  is  a  wonderful  tree  and  should  have  an  immi- 
gration act  enforced  against  it.  Not  content  with  growing  wher- 
ever a  foot-hold  offers.  monopoli2ing  the  scant  moisture  of  our  soil, 
and  rooting  out  the  scwtrrs  in  its  search  for  more,  it  now  has  the 
audacity  to  challenge  our  pet  coiicdt  of  ihiA  being  the  home  of  big 
trees.  Stories  of  timber  growth  are  usually  classed  with  those  coii- 
ceniing  fish,  and  sea  monsters,  but  accounts  from  .\ustnilia  that  are 
scaivcly  disputable,  describe  eucalyptus  trees  400  feel  high,  15  feet  in 
diameter  \a  one  ca«e.  and  in  another  SI  feet  diameter  at  the  base  ;  14 
feet,  at  78  feet  above  the  ground,  and  5  feet  diameter  at  210  feet  aboi'e 
the  grouid.  The  height  from  the  ground  to  the  fint  limbs  was 
300  feet,  and  the  tree  sound,  without  flaw  of  any  kind.  At  Cape 
Otway.  Ausinlia,  there  are  trees  415  feet  high,  or  40  feet  higher 
than  auy  measuremeut  of  California  sequoias,  but  the  latter  have  a 
greater  girth,  reaching  30  fcct.  whether  sound  or  not  we  do  not 
know.  There  are  stumps  around  the  base  of  Tamalpais  Motuitain. 
ten  miles  from  lilts  City,  Cliat  indicate  trees  oC  30  feet  diameter  at 
the  ground,  and  we  do  not  propose  to  be  beaten  on  all  counts. 


Mr.  W.  II.  Maber,  of  Toledo,  Ohio,  has  been  travxlUng  in 
Mexico,  and  has  written  for  the  Iron  Age,  what  is  perhaps  the 
best  account  of  trade  and  industries  that  has  appeared  in  recent 
years.  He  says  tliat  laborers  iu  the  foundries,  iron  works  and 
cotton  milU.  work  from  12  to  1-1  hours  a  day.  and  recei\-e  37,^  eents 
ibr  that  ser%'icc.  also  that  the  wages  for  skilled  mechanics  is  about 
es*-?  cents  a  day,  and  that  the  highcsl  rate  is  75  cents  to  §1.00  for 
very  skilled  men.  As  Mexico  is  blessed  with  an  afaoonnal  tariff  on 
most  kinds  of  imported  commodittedt.  there  is  something  to  be 
explained  here.     Mr.  Maher  mentions  that  a  cabinet- making  cotn- 


pRoy  hss  become  very  licli  in  snpplyiag  furniture  ondcr  ■  tsriff 
tlmcM   proliibitory   on   such    wares.   «nd    no  duty  oo  itnpnrtcd 

I  aatcriaL     No  one  will  wonder  at  that,  but  will  wuader  if  the  jnir- 

fduMnsof  tbc  funiilurc.  a  iiiucb  more  nuiiicious  class,  have  pras- 
:  accordingly.     He  naiwly  remarlu,  taxes  are  not  excesudra  in 

[MexicD.  wblch  depends  on  what  is  meant  by  taxen.     We  oir  of  the 

EvpuutNi  lliat  taxa  are  a  chief  impediment  there. 


The  Rmgiiti'tr,  New  York,  asks  why  freight  caw  have  to  be  put 

oo  tnintabln  in  England.     The  answer  is.  that  freight  can  do  not 

run  thraagh  or  past,  but  "  into  "  Btations  there,  between  platforms. 

■  Tbcy  4)0  Dot  run  alongside  a  platlorm  built  nlong  the  line  and  send 

ia  ■  cnnrd  of  men  with  levert.  rollers,  and  so  on  to   "get   things 

out.'*    Tbc  wagons,  as  tlicy  are  called,  are  open  and  any  kind  of 

LAvight  that  can  be  gTabt>c<t  wilb  tackle,  in  lifted  out  nt  one  operation 

[■ad  put  dinctly  on  a  "  lurry  "  if  one  is  ready.     It  is  the  same  with 

LfMBcnger  Imthc,  the  carriages  are  run  in  between  platforms,  and  a 

[whole  train  is  emptied  in  the  time  that  ten  people  could  make  their 

way  out  of  a  door  id  the  end  of  the  car  and  down  a  pair  of  Htejis 

in  this  counir>-.      "PlatiortoA"  cbaoge  the  whole  nutter  of 

kindling  frriKht  ami   passcnutrs.       Our    railways    do    not    provide 

[them.    ct)u<«f{(imtly   paMwngeT<i   mu^I   go   up   a  stair   to   get   into 

^tbecais,  and  as  there  is  no  room  for  these  stairs  at  the  side,  they 

are  put  between  the  cars,  and  this  maVc^  the  entrance  at  the  endft. 

,  £ocne  time,  no  dotihl,  we  will  step  out  of  the  sides  of  onr  cars  on 

[  In-cl  plattomn,  when  the  railways  are  forced  to  provide  them,  but 

['■at  aooncr. 

Tbc  Worid's  Fair  at  Chicago  hat  openc<I  under  nnfii\-orab1e  con- 
iBrt'mT  in  several  icspecta,  «-ealber  for  one.  and  imximpletencw  for 
r,  both  of  these  will  be  rcmcdivd.  but  there  is  another  dim- 
cult}-  that  may  la.«t  throughout,  that  of  extortion  practiced  on 
vtntors  both  in  and  out  of  the  grounds.      Tales  of  cxtnrtioa  aiv  act 

'  ahnya  to  be  relied  upon,  but  in  Uiis  case  wilt  have  crctknce  all  over 
tbe  world,  because  the  inax  of  this  was  one  of  the  principal  ofajec- 

I  tioas  urged  aguinst  the  selecttou  of  Chicago  as  a  place  for  the  exfai- 

''UlkKL  It  \s  a  trade  city.  Buying  ami  selling  is  tbe  btiaincas  there, 
and  tbe  whole  alnioffphere  tft  one  of  bargaioa.  This  wb»  well  under- 
Mood,  and  the  6nit  care  of  the  Kxhibiiion  manngerx  lehnuld  have 

'  bRS  to  guard  againM  such  iinpositions  as  tbe  nen-siapcr^  irport. 
tnat^ud  of  so  doing,  the  overcharging  method  has  been  prooioted  by 
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tile  sale  of  concessicms  on  the  principle  of  "all  the  traffic  will  bear." 
Kveii  in  orclinar>-  limes  a  visitor  there  from  tbU  City  is  disgusted  by 
the  rales  charKc<l  for  accummwUtioos  at  Chicago  restauranU  and 
hotels. 

The  principal  fact  conceniiiig  the  great  fair,  this  far.  sccttM  to  be 
in  the  want  of  managing  ability  due  to  divided  iKmer,  nr  a  want  of 
power  attd  a  liberal  tinderstauding  of  what  is  required.  The  archi- 
tectural and  engineering  features  of  the  great  sclieme  seetn  to  hare 
been  snccessfuly  carried  out,  but  the  comnKrcta)  management  has  not 
been.  The  temper  and  spirit  of  exhibitors  and  visitors  does  not  seem 
to  be  understood  or  regarded,  and  in  t1ie  smaller  details  the  fault  is 
mostpromiaeiit.  The  reported  asscsHncut  ofS60.CH>  per  horse  power 
to  be  charged  to  exliibitors  for  driving  their  exhibits,  is  not  only  an 
eiTor,  but  is  shameful  extortion.  From  the  centralized  stations  and 
admirable  arrangements  of  generating  power  this  charge  must  be  at 
least  three  times  the  cost  of  producing:  it,  and  is  poor  encouragement 
for  those  who  incar  the  other  expenses  of  slmwing  machines  in 
motion,  besides,  a  charge  for  horse  power  is  not  fair  on  other  grounds. 
The  Waltham  ^'alch  Company  may  require  one  horse  power  for 
their  gnat  exhibit,  and  some  other  exhibitor  require  mne  than  this 
tar  a  patent  chum.  

The  arrangement  made  by  the  managers  to  pro\-ide  oU  for  fuel 
at  the  exposition  is  a  fortunate  one.  and  cheap  one  too.  if  the  avoid- 
ance of  smoke  and  ashes  is  tahca  into  accouol.  also  the  avoidance  of 
firemen,  although  the  latter  may  be  considered  a  misJorttiue  by  aome 
who  are  seeking  such  work.  The  amount  of  steam  distribution  will 
be  much  less  tlian  in  any  pre^nouji  cxhiHtion,  bccaoic  substituted 
b>-  electrxrit>'.  and  happily  so,  if  there  is  to  be  a  charge  of  |60.00 
per  horse  power  to  exhibitors,  and  the  electrical  companies  are  not 
inhibited  fhm  supplying  power  after  its  pasang  through  their 
generators.  It  will  soon  be  time,  or  is  time  now,  for  engravings  and 
descrtpciona  to  appear  of  the  mechanical  exhibits,  and  we  tju!^  the 
afltoent  journals  at  the  Kast  will  not  Iea%x  tbc  main  part  of  such 
descripcioca  to  oonie  to  us  through  the  foreign  joomala. 


The  finsncial  management  and  adtmnistration  of  the  great  enter- 
prise at  Chicago,  has  certainly  been  one  of  much  credit.  Fifteen 
miUiooi)  of  dollars  have  been  collected  and  paid  oat.  without,  ao 
Ear  as  known,  any  blunders  and  kssesL,  such  as  might  have  arisen. 
The  same  remark,  etxn  in  greater  degree,  applies  to  the  architecture. 


I 
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vhidi  if  anbiect  to  critidui  in  some  respects,  u  all  architecture  b, 
loM  be  cQOCtdcd  un  a  wonderful  success.  Tbe  construction  bu 
MxaetpMiicd  with  a  greiit  iittmber  of  accident*,  especially  to 
'ipottiucu.  due  tu  biuU:.  inclcmenl  weatiier,  and  Ibc  iinperfection  of 
huKUtDK  Budunery.  The  plant,  to  so  call  it.  ^^as  been  handed  over 
to  tbe  irorking  administnitioD,  and  now  wc  will  ace  how  this  ]>art  is 
ciffied  ouL  It  has  not  startetl  off  well,  us  we  have  intimated  bcrore. 
bat  Bay,  if  tbc  drift  a(  popnlar  opjnioa  ia  walclml,  fall  into  proper 
(move*  for  tbe  crowded  period  Inter  on- 
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Tttcn    appcwv    in  our  exchanges  account   of  an   experiment 

recmtly  made  u-itli  a  wire-wound  mm  tlint  nni  kuhjecteil  to  a  pm- 

nrc  of  7U.O0I)  pounds  per  iticb.  which  b  nlmost  double   what  is 

expected  in  the  <trdinar>-  manufacture  of  ordnance.      IttsaUanKc 

Ibat  thi*  mcthixl  nf  mnking  giinn  lint  nut  made  tntin:  projfress.     The 

'  lioapidKe  gun  made  in  thi»  mauitcr  was  adopted,  as  ue  remember. 

by  tbc  Raasioa  CwemoKnt,  but  for  several  years  t>othing  lia»  been 

kfccard  of  it.     The  prr^iit  KUn.   made  at   RinMioro.  Pa.,  near  Phila- 

'^riphm,  isastccl  lulw  Ifl  feet  lon]{,  wound  with  37  miles  of  .OT-itich 

«m.     Tbe  metbod  of  manufacture  is  &implc.  aud  the  gun  cbca  per 

Una  ooe  of  abronk-on  hoops,  now  the  common  method  of  vontitrttct  - 

tag  mch  ordnance.      This  gun  is  the  invetitiou  uf  a   Mr.  Brom, 

•ad  was  made  as  an  example  fur  the  Co\'emiDcut. 


Conanl  O.  H.  Simondo,  at  Hongkong.  notcA  tbc  coniUniction  i  n 
Aqtlsnd  of  a  " tank  steamer "  to  carry  pctTuleum  in  bulk  frum  the 
Btock  Sea  to  China  by  the  way  of  the  Siieic  Canal,  and  points  o  ut 
how  this  thrmtms  the  bninnexs  of  AitMrriran  vesneU  now  in  this 
imde.  Tbe  best  way  to  protect  this  imporuut  trade  is  to  coostr  uct 
tnk  steamers  the  Mme  a^  has  been  dooc  in  utlier  countries. 
Scwral  bavc  Iwcn  bailt  in  Sweden  to  Ihc  order  of  Nobel  Brot  teta, 
ownen  of  the  great  wells  at  Baku,  Russia.  It  is  \-er)-  riugular  that 
in  the  vast  oil-carrying  boMDCS  done  in  thin  country  no  tank  vo  wdM 
have  tiem  lilted  np.  The  handling  b>-  nieanii  of  pumps  mnst  be 
aincb  cbeapcf  in  both  loudiug  and  discharging.  The  gases  or  vap  or 
■ay  be  an  impediment  that  is  avoided  by  sealed  packages,  but  th  is 
to  have  been  provided  for  in  tbe  Swedish  steameri  before 
Tbe  NobcI  Hroibtn  are  natives  of  Sweden. 


It  is  tolerably  certain  that  the  new  Cunard  stcatncT  Campania  will 
make  her  vo>-«ge»  in  a1>out  five  clit>-s,  or  at  a  rate  of  23  knuU  or  36}^ 
milce  an  hour,  and  this  is.  no  doubt,  a  limit  comnicfriaQy.  if  not 
mechanically,  and  is  fast  enough  to  go  thnaugh  the  water.  It  is 
ahoot  one  third  fiuter  than  our  local  railway  trains  ore  driven  here, 
in  California,  if  there  is  any  comfort  in  that  compansoo.  In  speak- 
ing of  a  "limit"  the  temi  does  not  include  "size,"  because  that 
coostitntes  an  increment  in  spe«d  that  may  not  be  governed  by  com- 
mercial condilions.  The  Gigattlu.  now  beiny  built  by  Harlan  & 
Wolff,  at  Belfast,  will  be  much  larger,  nearly  twice  as  large  in  some 
reelect*,  and  wilt,  no  doubt,  distance  the  Camfiania  and  Liuania, 
Harlan  and  Wolff,  however  disagreeable  the  fact  may  be  to  English 
builders.  ha\-e  been  "on  top"  since  the  0«r(iJ«>'f  came  out  in  IR70. 
If  not  all  the  tioK.  wbcne\'er  they  act  out  to  be,  and  their  record 
will,  DO  doubt.  contintK.  Many  of  the  features  of  their  ships  have 
been  copied,  and.  except  the  jointed  shaft  tried  is  the  BrUanuu,  they 
have  no  bilures  in  the  record. 


Reasoning  infcrcndally,  it  is  a  wonder  that  mechanical  ingemrity 
has  nm  succeeded  in  applying  the  momentum  of  railway  trains  to 
operate  brakes.  Here  is  a  power  in  direct  proponton  to  the  require' 
meats  of  its  use,  coa^-cTted  to  routi\-e  motion  in  the  wheel  axles, 
convenient  and  at  hand,  but  one  that  wonid  have  to  he  cumulati%'e)y 
applied,  or  continued  (or  some  distance,  and  in  this  fact,  no  doubt, 
lies  the  main  impediment.  Some  experiments  are  now  going  on  at 
Boston.  Mass.,  with  a  view  to  utilizing  train  momentum  to  operate 
brakes,  and  with  what  result  is  not  yet  known.  The  same  thing 
has  been  tried  in  many  other  cases,  aaij  in  many  ways,  vitboat  any 
success  that  has  been  permanent.  The  residual  efiect.  so  to  call  it, 
of  all  systems  is  to  press  the  brake  bkocks  against  tbc  wheels, 
tm-olring  but  little  movement,  coosetinently  with  but  little  power, 
and  there  certainly  should  be  some  way  to  employ  the  energy  of 
a  train  foj  thai  purpose^       

Wc  are  of  the  opinioo  that  Professor  Laiigley,  of  the  Smith- 
sowan  Instittttc.  is  doing  faami  with  his  S>ing-ma(^iie  experiments. 
Wbep  sOBkeooe  k:ss  known,  and  let's  able,  chooses  to  cuntrive  Hying 
apparatus  it  does  ooC  leod  especial  encottragement,  but  in  his  case  it 
is  dif^nvnt  Even  if  be  should  construct  a  machine  that  wottld  sus- 
tain and  l«opel  itadf  in  the  air.  no  one  needsKo^acoatri'v-aDce.  It 
is  not  within  the  comlitiuns  of  ph)'S9Ca]  laws  to  sostata  a  weigbt  by 
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"beatbit  thcair,"  exc^  hy  the  expenditure  of  twmly  times  the 
pomr  rrt^uired  to  roll  lh«  sante  vrvij^ht  Rlong  oii  inci  waj's,  anal  a 
lintt  of  ^Kd)  is  uapoHCfl  by  air  rrstfttnncv  in  both  cntcfl.  Their  cftn 
■KTcr  be  safety  in  opcratinK  any  apparatus  thnt  cotnpcnsalc*  grav-ity 
ia  •adi  a  insiitwr,  because  tbe  ali^litest  deningetDcnC  means  a 
"drop."  Htunao  Wgilance  and  humnn  conlrl\-ance  hax  never  been 
pRKrfaK*>tu>t  tlm  silent,  cctutant  force  of  nature.  H\-en  elevators 
wtNtnd  np  by  means  a(  8c\-rral  ropc»,  or  nuwtl  by  direct  liydnittlic 
pittMU.  BR  aooietime^  caiijcht  h>'  gravrity  cud  miMbtd.  One  inu«t 
(ct  a  foolbold  against  the  earth  to  be  safe. 


The  Ettgiftfr.  London,  has  published  a  Ian;  artide  on  the  snb- 
tcctof  roUerand  ball  bearitigs  for  machinery,  that  will,  no  doubt. 
4o  I  Kood  deal  of  harm,  bccaiuc  there  bus  always  been  a  tcndcocy 
lnlhiacx|«dient,  especially  hy  tlic  tncxperitncrd,  for  purpose*  whtre 
■och  bearings  are  not  suitable.  The  popular  idea  rrxpcctinjc 
Btachiner^-  is  that  its  chief  icsbtance  ia  friction,  and  that  friction  can 
he  avoiiled  by  loncrs  or  balls,  but  the  (act  is  that  journal  frictiou  ts 
oa  an  avrrage  no  nwre  than  oim*  or  two  per  cent,  with  well-fitted 
bearings,  and  compared  with  toiler  bearings  causes  no  toss  that  com- 
|>ensBle!«  for  the  extra  cost  and  ciiuibixMis  iiuture  of  ilic  lAtter 
The  prittcipol  Iosk  by  friction,  in  engines  Tor  exnmplr.  tit  not  in  llie 
iMative  bearingn.  but  in  the  jnston,  piston  rod.  glands,  croas-head 
ilidis,  and  from  the  atmosphere.  Kveii  if  anytliingcoiisidcmblecan 
be  gained  by  roller  bearings,  their  use  must  be  confined  to  light 
loadik  atberwfaE  the  rollers  become  puh-crtzcrv  A  ^here  of  hard 
boo  or  Bte«t  nllnl  uniWr  preoaom  ou  ){la«s  will  by  putveritation 
BMkca  white  line.  The  chilled  abot  tucd  in  cutting  granite,  glasa, 
and  to  on,  is  an  illustration  of  this. 


Ur.  J.  L-  Heald.  of  Heald's  Works  on  Carquiuez  Straiu.  has 
ftzmaabed  sotne  ittformation  respecting  the  rcmoral  of  encrusted  oil 
bxm  sleant  liotlers  that  is  just  now  a  mutter  o(  tnncfa  imporlancc. 
In  MMnc  eases  recciilly  we<lts  have  Ur-etv  i^pent  in  scraping  off  the 
oil  tbat  foiuid  its  way  from  the  condensers  and  feed  water  into  ma* 
rise  boilers.  The  .Mcnfrrrr  and  Peru  are  two  cases,  costing  thon- 
nads  of  dollars  in  expense,  not  to  include  loss  of  time,  when,  as 
Mr.  Heald  claiots.  all  that  was  required  was  tn  put  into  the  hoitcra 
■ooie  itdwoed  sawdust,  which  by  attrition  cuts  off  the  oil,  and  by 
a  flopcrior  affinity  alMorbs  it,  lca\-ing  the  whole  as  a  loose  granular 
in  Ibe  bottom  of  the  txitlen.     This  fact  was  dtacoTcred  by  an 


experiment  at  the  Rtair  Flour  Mills,  near  the  Henid  Works,  where 
a  baRcry  of  boilers  badly  oil-coated  were  perfectly  cleuued  in  a  (evi 
days'  lime,  and  no  expense  or  detention  whatever.  This  is  a  won- 
derful and  fortunate  matter  if  it  tnms  out  the  same  in  other  cases, 
not  only  for  marine  but  other  boUei^  c^ipu^d  to  oil  coaling. 


In  a  recent  article  on  the  proportions  of  engine  cranks,  we  find 
ihe  following; :  "The  proiX)rlion«  of  crsiiilts.  which  exist  in  prac- 
tice, have  been  evolved  from  practical  experience,  and  arc  more  to 
be  relied  upon  than  the  results  of  any  theoretical  investigation." 
This  ii  both  truth  and  error.  The  proportions  of  cranks.  u5  cranks. 
are  certainly  derived  from  cxpcncdcc.  but  the  rclati\'e  proportion  of 
the  parts,  or  members  of  a  crank,  are,  nr  can  Ije.  derived  from  com- 
putatiou,  and  not  very  well  in  any  other  muuiier.  The  general  pro- 
portions, or  sizes,  of  almost  any  uicnibcr  iu  machine  construction  are 
based  on  accidental  strains,  which  are  not  computabJe.  but  must  be 
guessed  at.  l-'ur  example,  an  engine  maker  knows  that  a  crank 
should  be  strong  enough  to  punch  out  the  heads  of  a  cylinder, 
which  is  cheaper  than  breaking  a  crank,  because  in  the  latter  case 
he  will  lose  both  the  cylinder  head  and  crank.  He  finds  out  by 
experience  what  size  the  breaking  part  should  be,  but  not  of  other 
parts  to  match,  here  i.s  where  calculation  comes  in. 


The  exhibit  of  William  Jessop  &  Sons  at  the  World's  Kair  has 
been  greatly  admired.  The  stand  is  set  in  the  central  part  of  the 
building,  its  official  location  being  Ilriti»h  Section  northwest 
central  column.  The  goods  displayed  arc  enclosed  in  a  glass  case, 
and  consist  of  cast-steel  castings  in  the  sliaiie  of  small  and  large 
gear  wheels,  pinions,  cams,  cross  heads,  cylinder  and  cylinder  cover, 
spanners,  coal-mine  car  wheels,  etc.  Some  of  the  castings,  all  of 
which  are  unnnnealed.  have  been  broken  or  bent  cold,  and  several 
have  been  drawn  out  into  instruments  with  a  cutting  edge,  such  as 
razor,  (."arving  kiiile,  chisel,  etc.,  in  order  to  show  the  malleability 
and  quality  of  steel.  There  is  also  an  arrangenient  of  fractures  of 
various  qualities  of  tool  steel,  hardened  and  unhardened,  arranged 
in  the  show  case  in  pleasing  geometrical  designs  to  the  number  of 
twelve  hundred.  There  are  also  finished  bars  of  steel :  IS  inch 
wide,  band  saws,  &<  feet  long,  and,  to  crown  all,  there  is  an  Amcri* 
can  Bag  made  up  of  alternate  stripes  of  polished  and  black  steel, 
with  .iteel  stars,  nickel  plated,  which  makes  a  very  pleasing  effect. 


SooKoiK  has  ben  il  the  Irouble  of  lai-ctttinK  a  plaaing  machine 
with  a  bodag  attachment,  involving  a  ton  or  raorc  of  tlctmitx,  tratl  ■ 
■MdiftcatkiH  of  lltr  ntnchin?  that  nearly  !tpt>iU  it  for  plaiiinf;.  when. 
•a  a  nullcT  nf  bcl.  the  only  real  Tuiiction  gained,  is  a  sole  plate, 
tbol  ts.  the  tabic  or  ih«  machine.  Nearly  all  the  details  ndate 
U>  dri^Ttnf  the  iKmng  bar.  which  can  he  cUxie  with  .vjine  "picked 
op"  gcitrinK  that  will  cunt  alioui  oae  tenth  a*  much  a«  tlw  elabo- 
ration wt  fottb  in  Ihc  dniwiiiKs.  Tool  combination  is  a  d«ccpti\x 
thintc.  ipraerally  a  most  ua(k«irable  thin|{.  The  prenctit  it  one 
of  the  IksI,  if  the  "  ri|i "  cohmMm  of  n  plain  self-leedtiiK  lioring  har 
Mt  oo  the  uUe  of  a  planing  machine  ivben  the  latter  is  out  of 
oac.  and  at  no  other  time,  becatiitc  as  before  rvninrked.  the 
platen  is  (lie  only  etetnent  of  any  value  id  operatiUK  a  borint!  I>flr. 
A  noikrn  boring  machine  cuiuists  only  of  n  solcplntc,  a  liar,  and 
aofse  driving  geariiif;  of  a  Mniptc  kind. 


Mr.  W.  H.  Wheeler,  nil  English  engineer  who  ba«  bcrn  engaged 
in  the  business,  and  mitten  a  gitod  deal  on  the  subject  of  drrdKing, 
il  cnatrihating  in  Tir  fimj^inrrr.  l^nilon.  a  «rie«  of  articles  on  thi« 
nhjcct.  i«  which  the  cost  of  dmlging  is  given  for  a  large  numtier 
of  caMs.  and  shows  a  considerable  advance  on  our  practice  here. 
The  OKI  of  rainng  ami  removing  matertui  does  not  average  ten  cents 
a  ton.  and  in  many  caiio  falb  ticlow  five  cents  for  aofl  material. 
Taking  nuc  case  of  a  suction  dredger,  the  barge  vraa  00  K  SO  feet ; 
pipes  13  inches  diameter  ;  depth  excavated.  3A  feet ;  amoani  raised, 
90O  torn  per  hour ;  cost  per  ton,  4  cents  ;  cost  of  whole  plant, 
'  ^0,006.  At  Belfast,  B\-e  mtltiou  tons  of  sand  and  clay  were  raised 
aad  eoavejrcd  ten  miles  at  7S  centA  a  ton.  More  than  twenty  cases 
are  described  and  the  prices  given  as  above  noted,  and  in  all  of 
them  much  leao  tfaan  it  costs  here  for  similar  work. 


The  ccltutcne  filltng  lor  W8r  msaels,  which  m  alwars  stupcilcil 
wa«  what  the  Fngluh  call  a  "fod.*'  in  Ithely  to  be  laid  away  with 
that  long  train  of  inventions  for  protecting  or  destpoytng  ahips. 
In  the  cfljc  o(  the  AVir  I'lrrt,  that  was  to  have  a  jacket  m  lining  of 
thta  material,  the  Afarinf  Revicap  aay.i  It  t!i  to  l»e  laid  a-tide,  stowed 
ta  bofi.  and  rammed  into  the  coniparlraetits  when  the  ship  is  likely 
to  be  in  ictioa.  Thl;*  is  the  auggcstion  of  her  commander.  Tlw 
jOcbcaw,  lu  oar  rrnderi  may  remeuibt-r,  is  that  the  exlreme  remiitancc 
ad  Maoetty  of  thi»  aubotance  is  liuch  that  if  a  shot  posacA  through 


ars  LOCAr,  kotes. 


it  tlie  liol'>  will  instantly  close  up,  and  exclude  the  water.  One 
adrsntagc  m  all  these  tuurdcriDg  contrivances  is  that  thc>-  arc 
jealously  watched  in  all  countries,  and  no  great  blunder  is  possiWe. 
Mr,  In'ing  M.  Scott  went  to  France  aumc  time  agu  to  invcittigate 
tbb  kind  of  material  as  applied  in  the  French  navy,  and,  no  doubt, 
mnde  a  report  to  tlie  Government,  but  lias  not  made  bJK  views 
public. 


Some  rec«nt  experiments  in  France,  in  respect  to  the  quality  of 
forging  made  in  hydraulic  presses  and  under  hammers,  go  to  con- 
firm just  what  inference  points  to  in  the  two  operations.  The  press- 
made  forgings  were  apparently  better  in  the  center,  and  the  hammered 
ones  better  on  the  out'iide.  This  becomes  an  argument  in  favor  of 
hammers  for  most  kinds  of  work,  because  a  good  surface  is  very 
iniportaut  for  both  wear  and  appearance,  and  also  because  that  is 
where  strength  is  required.  The  nenlral  axis  of  beams,  girders, 
iihaUs,  levcr».  and  indeed,  almoist  anything,  is  of  little  importance, 
and  may  even  be  nn  injury,  the  pieces  being  weaker  than  if  hollow. 
There  may  be  a  good  dent  more  in  this  than  at  finil  thought  appears. 


LOCAL   Notes. 


If  the  people  of  California  had  another  $3O0,O()0  to  be  cxpendc 
in  representing  the  State  at  the  Chicago  K^cposition.  there  in  no 
doubt  but  that  some  improvement  would  be  made  in  the  methods 
and  ndmini.striilion.  The  mining  exhibit,  it  is  reported,  wilt  place 
this  State  seventh  ou  the  list,  when  it  should  have  been  first,  or 
ranked  with  the  first.  The  money  for  this  department.  515,000.  has 
been  promptly  drawn  from  llie  treasury,  and  vouchers,  which  if 
atidited  and  passed  by  any  authority,  have  not  been  made  public  ; 
indeed,  very  little  information  of  any  kind  has  been  made  public, 
and  the  people  have  no  assurance  of  any  result,  unless  it  be  that 
$300,000  will  be  spent,  W'c  lia%-e  been  favored  with  a  good  many 
facts  respecting  the  mining  exhibit,  but  do  not  see  that  criticism  will 
do  any  good  now.  It  is  a  natural  result  of  the  present  system  of 
admiuistTation  in  such  matters,  when  there  is  no  centTatizcd  authority 
or  checks  upon  procedure  as  the  work  goes  on,  or  does  not  go  on. 


lOCAL  HOTKS, 


tn 


Amoag  tlw  mmny  «cIietDM  Tor  icctsm  to  the  Ka  ahon  tbnt  have 
been  propowd  and  coatummatnl  in  Snti  I'rancitco.  the  one  that 
pnaiuiaca  moot,  unX  is  nearest,  has  not  until  the  procnt  time  engaged 
much  altcntioo,  ve  incau  the  projected  railway  to  BoHnas  Bajr.  No 
city,  foniivnded  by  the  .sea.  wu  ever  more  iaolmtrd  from  a  ml 
attractive  beach,  than  San  Francisco,  and  nooe  are  better  pro\-idcd 
bjr  natnrc  with  all  facilitic!>.  Santa  Cruz,  a  hundred  miles  away, 
and  Monterey.  Atill  farther,  are  Uie  sea  resortA  uow.  while  on  the 
ncrth  <otsC,  within  one  and  a  hall  hours,  or  within  one  hour  from 
the  Saaaalito  ferry,  is  one  of  the  most  attractive  shore  reaortM  llint 
oiB  be  iitUKioed.  Not  isnly  Ihlft.  the  courw  there  la  mroaod  a  pictur- 
cs]ac  mountain,  3.000  Icel  high,  throngh  canyons  and  redwood 
fbKsts,  alone  worth  a  trip  if  there  were  no  ocean  attnicti(iii.i  at  the 
end.  Tbeiv  aboalil  lie  tio  lack  of  cnpilid  to  bud<]  a  railway  to 
IMinaa.  as  there  will  be  no  lack  of  patronage  and  earnings  when 
such  a  road  b  ready  for  the  public. 


A  posaibte  new  nuuinffenieni  of  the  North  PaciSc  Coast  Railway, 
ia  unong  the  pnmcat  rumors,  and  it  is  quite  time.  Lying:  within  30 
tD40  minutes  of  the  city,  oh  the  Mnrtti  PrniiiK.ulii,  Ls  an  ideal  coun- 
tiy  of  foteM.  mountain,  hill  and  dale.  oflerinK  beauties  and  advan> 
tases  for  conntr^-  tcsidencts  that  no  other  city  in  this  conntr^- 
poaaeaaes.  AU  that  has  been  wanting  to  m.ike  this  available,  has 
baa  ferry  and  other  CDm*enieuces  at  irnv-el,  which  thus  far  has  been 
expanded  only  as  the  traffic  rendcied  a  necessity,,  and  not  even  that. 
The  Un<U  tx^rr^t  the  dly  have  been  held  and  sold  under  circum- 
stanccs  tliat  did  not  in\-i1e  buyers,  and  then  is  the  amtmalotu  ci(> 
onnatance  of  San  Fninciaco'a  suburbs  extending  acnaa  the  bay 
til  the  flat  lan<ls.  lo  the  leeward,  with  an  ioipauahle  e«[iUnade  of 
mud  in  hronu  Tbe  Marin  ]*emtMuIa.  six  to  seven  hundred  Icethitth. 
fadng  to  the  cast  and  south,  a  windward  share,  and  acnas  to 
BMxmuta,  ocean  and  forest,  has  been  undtscovered  as  it  vrefe,  to  the 
pfont  tlBK. 
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PVPLBX    ELBCTRIO    aiNKOlO   PXTMP 

THB  CKNKK-tl,  EUliCTHlc   COHriNV. 

The  d««ign  opposite  U  an  example  ot  "  conceittration  "  thnt  we 

ire  ocvcr  scat  exceeded  in  machitK'  i)cv];n.     The  tiumlicT  of  cle- 

icotutdcred  with  mtpcct  lo  cubic  dimetiikiou»,  aud  the  fuithrr 

|ttaB6mk>a  of  cnolMurc  fi>r  p«it»  thiil  retiuire  prolectioa  from  gril 

[■od  water,  nufccit  up  a  "study."    A  rotntu-e  engine,  with  Trducinic 

'  geuing  of  wide  range,  crnnkv,  nmncctions,  slide  jtUnds.  mid  m  on, 

•re  all  included.  acce&siUe  aiid  protcfted.      The  (icucral  Kltdric 

;  Company  in  jspeaktng  or  these  pumps  says : 

"The  difficulties  of  de»iKnin(c  iin  electric  .-dukinK  pump,  liKht  in 
Lwcislit,  cnnipact  in  furni,  ul  gixal  cajincity  and  rfTiricni'}' .  .\iid  not 
to  damigc  from  moisture  or  hard  uaafce.  have  been  tct>-  sqo 
Xf  Qveittmc  in  the  one  illnslrated  on  the  page  opposite.  The 
Mcctric  motor  with  the  gearitif;  and  operating  nicchaniKm  \9  entirely 
rcnckiicd  Ju  a  water-tight,  caht-<)te«.'I  casing.  The  piimpft  arc  of  the 
[duplex  dontde-itctiiig  t>-|>c  with  outside  packed  pUingvr».  The  only 
,  moving  parts  visible  arc  ithort  Mdiuns  of  the  plunscni  and  roda. 
All  weannff  parts  are  readily  accessible  fur  examination,  and  can  lie 
tpiickly  an<l  easily  leplaced, 

Thik  pump  is  not  auMTptiUe  to  dnma^  front  water,  and  its  form 

b  Kuch  that  it  will  •itatid  considerable  hard  iiMge  without  injury-. 

It  will  work  as  well  under  n-atcr  a^  out  of  it,  in  fact  rather  better, 

■coolii^  actiini  of  the  water  increasing  lite  vfhcieiicj'  of  the  elec- 

! molar.     If.   ihcicfure,  the  pnxaiilion  i<i  taken  to  provide  inaii- 

[lated  rablrs  fcrr  ron^x-ying  the  electric  energy  to  this  pump,  it  mny  be 

"  drowned  "  by  a  sudden  nub  of  water  in  the  mine  and  still  con* 

,  tionc  operating.     Y.\xn  should  Oic  ca»c  leak  aligblly.  tbc  motor, 

,t>cing  within  a  wjtrrpruof  chumlier  of  its  own  and  separated  (nmt 

the  staring,  would  rvioain  for  a  lung  time  aualTcctcd. 

Thes;  pumps  are  economical  in  (he  use  uf  power,  and  hixv^  m 
rerr  hifli  eSriency  The  one  »iIiou-ii  Iioa  a  capacity  of  !'.'•'■  ^Jillona 
;  per  minute  against  a  vertical  head  of  2W  feci,  occupies  a  space  of 
only  14,"  ■  M"  X  SC".  and  weigh*  complete.  I'.OOOpuundi  Puraps 
of  ihiit  type  are  ma«le  of  variouii  si/cs.  aiHl  fumi»lied  by  the  General 
Electric  Compaay,  of  Boston  and  Xen'  York.  " 

In  tbe  various  mining  operations  to  which  electrical  apparatus 

has  been  applied,  there  is  perhaps  no  other  ca.<ie  where  the  convenience 

,i)f  wire  transmifidoa  i«  more  marke<l  than  in  sinking.     Tbe  pumps 

'CVcrate  in  the  air.  so  to  speak,  requiring  in  be  rrr(|Ueutly  mcnxd. 

and  ore  often  milioierged.     Steam,  air,   or  mechanical  means  of 

tnttsmtltiac  power  down  a  shaft  to  such  pumps,  arft  cumbemom* 

'  and  incaaTeiucnt.  compared  to  itisulated  wim  that  may  be  bandied 

tike  a  rope. 


sm 


ELECTRWtir. 


NOTES. 


"The  promise  of  electrical  communication  bctw-ecn  two  distant 
points  without  the  agency  of  an  inteircning  wire  is  being  fulfilled 
with  startling  rapidity  and  almost  incredible  success.  The  wonder- 
ful capacity  of  Uie  invisible  electric  cncrgj-  for  leaping  across  a  gulf 
of  air  miles  in  width,  and  unerringly  delivering  its  message  is 
altiiotft  dnily  enlarging  its  fnnclioiis.  Inductive  electricity,  as  tt  is 
called,  which  thus  finds  the  atmospheric  air,  or  the  ether,  a  suffi- 
cient conductor  for  its  purposes,  and  was  a  few  yeais  since  but  little 
more  than  a  tlieon>-  of  the  laborutor)-  and  class  room,  has  now 
beamic  a  momentous  fact  in  civilization  and  commerce.  It  is  only 
four  years  since  we  recorded  as  a  remarkable  triumph  the  feat  of  tele- 
graphing to  and  from  railway  trains  in  motion  by  a  parallel  telegraph 
line,  in  this  instance,  it  may  he  remembered,  the  electric  message 
jumped  across  a  distance  of  some  twelve  feet  nnthout  any  connecting 
wire,  and  this  achievement  on  the  I,ehigh  Valley  Railway  was  the 
theme  of  considernhle  jiihihition  throughout  the  American  continent. 
Today  English  electricians  at  Cardiff  and  el^where  arc  easily  trans* 
mitting  electric  messages  across  a  wirele<i.s  distance  of  three  miles 
without  any  sign  of  approaching  the  limits  of  the  electric  function  in 
this  direction."— Z-c/jnw  /fours. 


The  Knginefring  News  publishes  the  following  description  of  an 
underground  conduit  electric  railway  being  experimented  with  at 
Washington,  D.  C. 

"The  road  is  laid  with  lO-pound  T  rails,  yokes  of  IftO  pounds 
each,  and  40-pound  slot  rails.  The  conduit,  midway  between  the 
rails,  is  16  inches  deep  by  1 7  inches  wide,  and  inside  is  a  loose  wire 
on  insulated  brackets.  This  wire  is  cut  in  ^iVO  lengths,  and  carries  a 
current  only  when  the  car  is  moving  over  one  particular  section. 
The  coppcr-fcediiig  cable  is  laid  parallel  to  the  trolley  wire.  With- 
out going  into  details,  the  car  is  fitted  with  twoordinar)'  20  horse 
power  motors,  ati<)  a  pair  of  trolley  wheels  passing  through  the  slot 
coDtiects  the  motors  with  the  trolley  cable.  In  each  2(H)-foot  section 
is  an  iron  switch  box  containing  an  electromagnet,  and  as  the  rais 
enter  a  section  a  storage  battery  of  .-iieveral  celU  on  the  car  \'italizcs 
the  magnet  and  lifts  an  iron  anjiatiue.  and  couuects  the  trolley 
and  the  feed  cabli-s  and  thus  supplies  power  to  the  motors,  while  the 
main  lineciurent  cuts  out  the  local  baticiy.  On  reaching  the  next 
section  thecnrrvut  is  again  antoniatically  switched  on,  and  is  also 
cut  off  from  llie  rear  section.  When  the  car  stops  the  current  is 
instantly  released  from  the  trolley  wire,  and  the  same  is  the  case 
wlien  going  down  hill.  The  car  can  travel  in  either  direction  by 
tttraing  a  reversing  switch.  The  cost  for  a  single  track  is  said  to  be 
$30,000  permile." 


Mtsixa. 


nr 


Mining, 


xoras. 


Tbr  at*.wrT?-  to  Ihe  Sotilhem  State*  of  "  Bauxite."  the  cl«y  or 
ore  fmm  which  iilaminiutu  is  cxiractcd.  is.  if  as  noir  reported,  <)utlc 
a  fncttinate  miller.  The  name  cotma  fnm  "Bnux"  tn  Fntiice, 
wbrre  th«_  cby  vn»  Grat  or  mainty  found  for  m  time.  Thu  ore 
is  ftxusd  in  Gvorgii  snil  Alalionta,  ani)  stvtnl  carluwlB  a  week  are 
HOW  bving  shipped  from  Randal),  Calhoun  Co.,  Alabama,  to  a  fina 
near  I'lttsliurgh,  where  the  metal  i.s  cxtmcted  8n<l  ma nufiurl tired. 
Hilkerio  the  "  Bauxite  "  for  reduction  has  been  imported. 


There  httbcen  announced  an  agrrancnt  briwccn  Aracncnn  and 
Karopean  cDp])er  mines  to  cut  don-n  the  {mxltici  >o  u»  to  nuintain 
pfflees.  This  method  of  bu&jncss  has  become  so  common  at  the 
pRKnt  day  that  people  no  longer  considrr  itx  nattu'e  and  remits. 
Far  every  one  engaged  in  iKoducitiK  cop(K-r  there  are  a  tItouMnd 
who  ttHe  it,  or  are  interested  tn  tt^  »<«.  There  t*  tKver  too  much 
copper.  On  the  contrary  there  hait  never  Ikth  half  enoDgh  II  « 
ibe  ba«e  of  alt  Ihe  \-ariotts  no»-oino!tii*«  alloys  thai  enter  into  indus- 
trial uses  and  might  be  extended  ten  fold  if  the  price  permitted. 
Copper  or  brass  i«  «npIo>-ed  vbeoewr  it  can  be  affurded.  The  only 
Unit  is  its  high  [wicc.  Zinc,  tin,  lend  and  iron  would  give  way 
in  many  places  to  copper  if  the  price  i>rnnittol,  so  that  sebamea  to 
keep  the  price  up  are  a  conspimcy  agatOKt  public  interest.  As  to 
tiBpn>fitatfle  minin^BlHa  i^  u.  myth.  TIte  value  would  always  follow 
Ibe  cost  of  produd^^and  afiiird  a  reasonable  profit  if  Ihe  price 
was  tet  alone  to  settle  itself,  ____^__ 

The  Hfiming  and  Sdmlific  Prtit.  in  a  late  ittt>e,  has  ■  timely 
■jttcW  on  the  estsbliiihiiieiil  here,  in  San  Francisoo,  uf  redoction 
wtAs,  wbteh  exiiil  at  nearly  "11  other  large  cities  west  of  the  Mis- 
aoori  River,  and  mentions  the  sending  of  sulpbiirct^  from  Grass 
Valky  long  distances,  even  to  Portlami,  Or,,  for  re<liictii>D.  The 
freight  charges  and  dear  fuel  are,  as  claimed,  a  main  hindrance  to 
iadasCricB  of  this  kind  here,  but  not  enough  under  the  cirmm- 
iBaiHT*  to  acooanl  for  reduction  lieing  carrwd  on  elM:wheir  on  the 
Coaat  with  success.  The  way  to  attract  in\>estment  to  an  industry 
of  the  kitKl  is  tu  priMniac  a  chance  uf  100  per  cent,  profit, 
tmA  ooc  chaacT  in  fifty  of  getting  it.  This  would  t>c  an  aTCrsgc  of 
two  per  cent.,  but  the  "diaacc"  is  the  main  thing. 


JOHNSTON'S   IMPROVED  OONOENTRATOB. 

THK  KlftOON   tROX  WORKS,  SAS  PRAKCtSCO,  CAb. 

The  conceiitralmg  machine  shown  abope  is  the  im-ention  of  Mr. 
Geo.  Jolmstoii  of  this  City,  who  has  ile\-otctI  a  great  deal  of  attention 
to  the  ptoctss  of  concentration,  and  was  the  in\'cotor  of  the  first 
revolving  beh  concentrators,  with  rni««d  edges,  and  a  side-to-side 
rocking  or  shaking  movement.  The  first  machine  of  this  type  was 
made  under  a  patent  granted  in  18fi7  to  Mr.  Jolinston,  the  inventor  of 
the  present  machine,  and  K.  G.  Smith.  This  patent  was  .wld  to 
\V.  B.  Friic.  and  was  the  progenitor  of  the  numciotis  machines 
made  under  that  natoc  during  twenty-five  years  past. 

Of  the  present  machine,  on  which  Mr.  Johnston  has  se\*eral 
patents,  tie  says : 

"  It  overcomes  all  the  (IiBicnltics  and  objections  to  the  horizontal 
shake  of  the  Frue.  which  piles  the  sands  on  the  sides  of  the  belt : 
or  to  the  rocking  motion  of  tlie  Tullock  ;  which  Uirows  most  of  the 
material  to  center  of  the  belt. 

The  bell  frame  is  suspended  from  four  non-pandlel  hangers  set 
at  opposing  angles  placed  iu  a  trame.  and  by  regulating  their  angle 
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IheMdltetioaiKCCssuytolMCp  tbcsMesofthc  belt  from  being  over- 
loaded witb  suidi  if  nMaiiutl.  vrliile  the  rwcillalioD  is  not  i^uBicient 
to  orcHcMul  the  licit  in  the  cvnlcr,  cm  i»  tlic  cam  with  the  rocking 
fraitK9.  Tbc  n»olt  of  thiit  luoCiou  is  a  perfect  conccntratiDC  surlhce. 
retry  portion  of  which  doe^i  gotxl  work. 

The  mode  of  miwnj;  the  KidcK  of  the  bell  is  very  »tmiile  and 
effectire-  Soiall  mllera.  at  ao  aogic  uf  Mmiui  fony-five  tleffrwti, 
■land  on  a  slotted  hue,  screwed  to  the  top  of  the  Trame,  tcccfnng  up 
tbc  sides  of  the  belt  to  prevent  overflow.  If  the  belt  shifls  to  rilhcr 
aide  it  can  be  followed  np  by  the  rollen.  and  .in^^vrerKnll  the  piirpa«e 
at  iDoutde*!  edije^,  which  nrc  vxpeiisiw  and  Khoit  lived. 

Tbe  palp  box  diitchargc*  the  pulp  in  narmw  channels  four  incbo 
■port  in  tbe  dircctxtn  of  the  belt*»  travel,  atid  as  do«e  to  it  as  possi- 
hiK.  kavjns  juices  on  the  tfcit  where  the  sulphureta  con  remain 
tmdirtiubed  by  the  fnll  of  the  wnlcr  or  sand,  and  paw  up  to  tlic 
dear  water  nt  the  bead  of  the  belt,  the  xando  nl  the  xnme  time  paw- 
Ijqc  dmira  io  the  unie  cbanneU  witltoui  olMtrucliuu  to  tlie  foot  of  the 
belt. 

Tbc  clear  water  is  distributed  in  the  Mime  way.  From  lite 
twital  water  box  it  falls  un  a  huard  ootXniitiii):  jtrouvts  corrcitponding 
with  the  <wnd  box.  This  Imttrd  is  made  fast  to  the  shaking  frame, 
ottd  the  water  lalh  on  the  Mine  portion  of  the  belt  on  which  the 
palp  fell  with  vvty  little  splash.  leiivinK  a  large  porltoa  ^t^  the  sitrface 
where  the  »ulpbureU)  liave  un  uninterrupted  upward  tru\-cl.  and  the 
■nidt  ar«  not  disturbed  by  the  fall  of  Hind  or  water  on  their  pa«sage 
dowtL 

Thii  conccatrator  u  *iitnple  in  con«tnicliou.  and  ea^iily  tnatuRcd, 
mayoae  can  learii  to  run  it  in  a  few  hour-*.  It  will  do  the  work  of 
6re  stamps,  and  extract  more  value  than  any   cvtber  machine   in 


Ur.  Johnston  alito  sends  the  following  data  frum  some  expcrimenis 
made  with  Ibcac  new  ntacbiucn  at  tbc  St.  LanTeucc  Mine,  Opbir, 
Placer  County. 

"Awuy  of  dimea.  dripiMnga  from  the  belt  when  there  was  not 
•nfiinenl  wash  water  on  the  under  side  of  the  belt : 

t^ofal,  t^lS;  ailvcr,  tS  ouB<ea  pet  Lor.    A  gotxt  ilnl  of  galina  tn  tbeora. 

Tailins».  lO.OOO  grains: 

MM  giahu  pMwd  Ihtoajcb  IIW  ibmIi  *crc«ti.    No  uilphuKta. 
IJUO    "  •> " 

lUa 40     "  llKtuR-offolpliBnta 

1.4Ht  fralna  vould  oat  jmm  (hrDU)[li  4t)  mesh  Krcen.  |  Id  c»W*  mad  Oalua. 

The  (|uaru  wan  muliol  through  a  Xo.  fi  slotted  KTCcn  in  a 
tyi'taai  HuntJDKloo  mill." 

Tbc  "conccDtration"  of  minerals,  which  means  aelcctioa  or 
aeparstioa,  haA  been  a  fruitful  field  lor  Jnveottoa.  dependit^,  a»  it 
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THE  8VK8ET  IRRIQATIOS   WORKS. 


docs,  upon  ccmditioiiE  of  saturation,  agitatioii.  affiaity  and  mecban- 
cal  coliesioti.  a\sa.  perhaps,  to  magnetic  niid  chemical  action,  all  of 
wliicli  are  obscure,  and  can  not  \x  tl«Suttely  arrived  ut  by  itiference, 
indication  or  analog>'. 

Tlie  processes  have  been  developed  tentatively,  and  evoh-ed  from 
tfast  most  flexible  of  all  implements,  the  "  batea,"  the  use  of  which 
is  a  continuous  experiment,  so  to  speak,  conducted  by  observation  as 
the  process  goes  on.  It  is  true  the  manipulation  of  the  batea  has 
assumed  a  conventional  form  or  motion,  which  can  at  once  be 
detected  tut  not  described.  Concentration  is  much  the  same,  it 
is  a  work  of  evohition.  and  study  of  the  subject  consists  mainly  in 
searching  foi  explanations  of  observed  results. 

There  is.  no  doubt,  a  time  approaclitiig  when  the  best  movement 
and  inclination  of  the  surfaces,  the  )>e«tt  melliod  of  feeding  and  dis- 
tributing, with  other  conditions,  will  be  known,  but  that  time 
has  not  arrived.  There  is  a  great  deal  yet  to  be  done,  and  much  to 
be  learned,  and  a  good  deal  to  be  nnleanied. 

Tbe  mining  engineers  of  this  country  have,  no  doubt,  the  fore- 
most place  ill  the  art  of  fine  concentration,  although  accounts  some 
time!)  reach  us  of  wonderful  machines  invented  eLsewhere.  The 
present  machine  scetoa  a  refinement  in  various  respects,  and  is  "con- 
servativ-c  "  in  Its  design  and  claims. 

These  machines  are  made  and  furnished  by  the  Risdon  Iron 
Works  in  this  City. 


THB   SUNSKT   IRRIQATION  WORKS. 


The  Sunaet  Iirigatiou  District  of  Fresno  County,  liave  completed 
plans  and  awarded  contracts  for  the  construction  of  a  large  irrigation 
plant  invoKHng  a  s>*stem  of  water-raising  machinery  of  a  very, 
extensive  kind. 

At  3  meeting  of  the  board  of  directors  of  the  company,  held  at 
Selma,  on  the  Wth  of  April,  there  was  received  a  tender  for  the 
bonds  to  cover  this  work,  amounting  to  gl.fiSO.OOO,  at  a  discount  of 
ten  per  cent.  The  offer  came  from  Mr.  J.  .'\.  Barclay,  I..ondon, 
Englatxl.  aiid  was  accepted,  the  purchaser  reserving  the  privilege 
of  having  expert  examinations,  to  be  made  as  to  the  legal  and 
engineering  points  involve<l  in  the  undeTt:iking. 

Tbe  water  i»  taken  out  of  Kings  River  and  carried  across  a  val- 
ley  between  embankments.    ser\-ing  by  gravity  a  large  area    of 
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■  coatury.    In  additton  to  tb».  U  U  proposed  to  nbr  by  metRs  of 

UnrbtDc  water  wbctJa  and  cuilri(u);al  pomps,  a  portion  uf  tbc  water 

to  two  tiightr   lotrU,    21 'j    an<l   41 S    fcrt  rrspccti\'<ely,  opcratitig 

tiuaagb  ptr**  torn?  of  which  arp  of  un  inches  bore,  in  one  case 

(33.000  fcct.  and  in  the  other  34.000  feet,  or  in  all,  over  ten  tnilcs  of 

pipes. 

Tbc  pUni  will  consist  or  ten  pain  of  water  whecK  ae^rrgatinje 
'  bone  power,  dri%-iog  an  ciiuol  iitimber  or  ccntnfuKal  |iuuip». 
jcadi  of  34'iiicli  bore,  tbc  aggregate  capacity  of  which  will  I»e  fram 
[so  to  40  thooBBtid  inillons  pvr  tnintite  lor  the  lower  Irvel.  and  propor- 
[tjonalely  kss  for  so  much  as  a  elevated  |«  the  hJKher  level. 

To  accocnmodale  the  pumpt  to  these  tna  (lifTereiit  heudA,  which  are 
|*er>'  nearlr  as  two  to  one.  a  part  of  the  pumps  are  "  oompouwlcd,  " 
lUut  b.  one  pump  divliariting  into  another,  so  the  duty  u  divided 
tctwMJi  the  two. 

Tbc  whole  works  bavc  )M«n  designed  by  Hr.  John  5.  Eastwood. 
C  E.,  of  Prtano.  Col.,  the  engineer  in  charge,  and  the  crntrifngal 
pnmpES  by  Mr.  John  Kiohar(L»,  of  Snn  Francixo,  to  meet  the 
ftUitft  and  data  laid  down  hy  Mr.  Eastwood.  Th«!ie  pumtn 
than  mjmt:  features  of  nnrclty  tlmt  arc  expected  to  give  n  hifih 
IcAcieoo-  in  working.  The  wbceU  or  mnncrs  arc  of  the  open  type. 
with  a  curved  diaphragm  or  plate,  that  divides  llic  water  into  two 
equal  parts,  and  balances  the  pumps,  w  the  water  in  taken  in  at 
side,  thereby  avoiding  angks  and  resiiitancv,  «lae  to  a  double 
forked   saction   inlet,   permitting    a   cheaper   and   more   simple 

jl  of  the  pondemiw  pipes. 
Tbc  water  doctn  tbruugh  llw  pump  are  more  nearly  of  ttnifonn 
than  in  any  rxiuupic  that  can  be  Rferred  to.  and  tbc  curves 
an  of  loog  raditi«  and  symmetrical.     Tlte  construction  of  the 
of  the  works    has  Ixnm  let  to   tlic   Portland   Construction 
ay,  of  Portland.  Oregon,  for  the  sum  of  $1, 380,000.     This 
'wilt,  no  doubt,  lie  the  most  exte!L<vi\*e  water-raising  plant  in  the 
world.      Mr.    Eoatwood  tuu  sliuwri  a   high  degree  of  proleMioiial 
ijASD   in  preparing  the  plans,  reducing  a  former  eMimate  of  f9,000,> 
I  down  to  13,000,000,  nnd  improving  the  schctoe  at  the  same  tioK. 


TSCBXICAL  SOCIETY  OF  THU  PACIFIC  COAST. 


tbobnioaij  sooibty  of  the  paoifio  coast. 


This  association  held  tlicir  regular  monthly  meeting  on  the  5th 
of  May  at  their  hall  in  the  Aca<l<nny  of  Sciences  Building.  The 
following  new  memberR  were  elected  : 

Carlltt  M,  iL-u-brr.  Civil  F.njpnrer , .       Mayfirlil,  Cat. 

Uco.  C.  Power,  Civil  Rnginccr  ...    ....  .San  BucnnTtiitura,  Cal. 

Valentine  J.  Kowan,  Civil  Bngiuccr Loa  Angela,  Cal. 

One  iiew  luine  was  presciitird  for  ineinl>ers!rp. 

Mr.  W.  F.  C  Hasson  presented  and  read  a  paper  on  the  "'Elec- 
tric Transmission  of  Power  Long  Distances."  which  was  di.'wussed 
by  a  number  of  the  members.  Mr.  limesl  McCullough  read  a  paper 
on  the  subject  of  ""  Photographic  Topography,"  reialing  to  the 
employment  of  a  camera  in  preparing  maps,  which  is  reprinted  in 
oar  present  issue. 

A  special  meeting  in  conjunction  with  the  California  Medical 
Society,  nis  ttppointed  for  the  19th  of  May.  This  meeting  is 
noticed  below. 

Mr.  Adolph  Sutro,  having  for  a  second  time  extended  an 
invitation  to  the  members  of  the  Society  to  visit  his  grounds 
and  works  at  Siitro  Height*,  the  invitation  was  accepted  for 
the  13th  of  May,  at  which  time,  thirty  or  more  of  tlie  menil>eni 
attended,  and  were  shown  over  the  great  batb  building  and  other 
works  that  have  made  a  good  deal  of  jyrogress  in  the  past  jcar,  or 
nincc  the  former  viMi  of  the  Society.  A  fine  luncheon  was  serv-cd 
and  appmpriatc  remarks  followed,  in  which  the  President  and  others 
acknowledged  the  courtesy  of  Mr.  Snlro.  who  is  an  honorary-  mem- 
ber of  the  Society.  The  meeting  adjourned  at  4  p.  m,  and  returned 
to  tlie  city. 

Tliese  visits  to  Siitm  Heights  arc  a  most  enjoyable  affair, 
munificent  works   most   of  them  of  a  public  uature,  or  for  public^ 
U!te  and  enjoyment,  incliidc  a  good  deal  that  comes  within  the 
Society's  province  to  coiwider. 

The  engineering  features  which  specially  intet«t  Mr.  Sutro  him- 
self,  are  of  an  unique  character.  The  method  of  heating  the  swim- 
ming pools  by  jets  of  steam,  causing  at  the  same  time  a  rapid  circu- 
lation of  the  water,  is  a  new  feature  in  such  plants,  also  the  method 
of  catchment  for  sea  water,  which  performs  its  own  dynamical 
work,  the  waves  being  caught  in  a  pool  as  they  rtLsh  up  the  face  of 
the  diflf.  and  then  run  off  in  a  canal  to  the  baths.     The  work  is  a. 


■C  of  tltc   ~       1    1i.i->   )>cvn  |ilaiitiC(I   il«  urrll   ah  llir 

^AuuMiKtion  directed.  b>-   Mr.  iintro  himself,  with  tike  visor,  bnt 
diflbtnt  circaotsUiicc»  tban  ib«6e  with  which  be  proeecutni 
'  h»  &iBO«a  tuati«l  antler  Mfiaal  DaTidaon. 


The  joint  mcdiog  oT  ibc  Technical  Society  and  the  San  FnmctKO 

•County  Mrdkal  Society  wnu  held  in  the  main  hall  wf  the  Acatletny 

of  Setmecs.  <m  the  r^-eninx  of  May  lOth.     The  tneetinR  wan  calkil 

locnkr  by  Prcaidenl  Gnin^y.  who  stated  that  t1ie  Mihjrct  n(  the 

^cnmtis  woold  be  (^>en  for  discossion  from  ■  medical  b>  m-cll  a»  fiDttt 

a  technical  staodpoiot.  and  that  anyone  preMtit  mtght  participate. 

Mr.   Mai^eu   Mamon   read  a  (wper  entitled:  "Arc  California 

Homra  B>  Healthful  lu  they  fthnnld  lie  f" 

Or.  J.  H.  Slalhird.  of  the  San  Kntiicisco  Polyclinic,  fellc>i\'cd  ibe 

lipeafaT.  extendiaK  his  remarks  to  the  condition  of  the  Snn  I-nn- 

Fcisco  sewer  system  in  particular,  and  dw-<;lting  ujion  the  ncoesnily  of 

baprowmegl*  :  claiming  that  two  thotuatid  deaths  annually  are  due 

•n  tbe  defiecttve  sewcra^  slid  to  other  caiisc«  that  ptvper  MinilaUoa 

fviay  rgnw^x. 

Tbc  dbcttUioB  of  tht4   iinportatit  object  wo«  conliuaed  by  a 
onmbcr  of  olben.  tonchinfc  upon,  the  namcrona  poiata  involved  ia 
■the  qaeation  of  tumiici|ud  sanitulKXi. 

At  the  tiext  reguUr  meeting  of  the  Technical  Society.  June  '^d. 
Mr-  J.  RicfaardK  a'ill  nad  a  paper  on  "  MfMlem  Melfaodt  of  Pumping 
Flidda."    Ttita  paper  will  tw  doubt  call  uut  a  good  deal  of  dittcus- 
mnch  neede<l  at  this  time.     There  are  si^s  of  wide  change* 
I  improvementa  in  thia  important  clas-i  nf  raacliinea. 


BBOIPROOrrT    AND    RErAX<LA.TION. 

Tht>  Jotimal  has  from  the  beginning  of  the  idicmecontendet)  that 
reciprocity  in  the  tense  of  modifying  tariffs  with  particular 
ilricR  would  rc5ull  in  nu  good,  favoring  a»  it  dorsonly  certain  in- 
trrest*  and  firms  trading  to  these  countries.  It  was,  to  begin  with,  m 
il  method  of  rcsKxring  tnde  restrictions  by  which  this  coud- 
'  amid  gain  no  jidrantafc,  and  now,  oflcr  wnic  cxpcncttrc  m  rtci- 
pmcity,  such  a  neault  ia  apparent.  In  the  cose  of  Braxil,  for  example, 
««  were  expected  to  gain  a  great  deal.  The  evils  of  our  trade  there 
Wa  arc  told,  was  a  lulance  against  this  ciitmtry,  that  ia.  we 
■gilt    more    than    we   aold,   ftendiug    out  more   money  than  we 


received  back  from  that  countr)'.  Thi^t  balance  "  ftKainst  us,"  a.s  it 
is  called,  amounted  to  from  50  to  75  millions  a  year. 

Under  tJie  reciprocity  treaty.  Bninl.  during  llie  first  year  has 
bought  froiU'  us  $171,627  worth  of  goods  more  than  for  the  year 
preceding,  and  has  sold  us  during  the  same  time  $HH,341,"31 
more  than  she  bought,  an  incieiise  of  $:J5.2:U .SKJ.  In  other 
countricii  where  retaliation  has  beeji  tried,  Colombia.  \''ene£uela  and 
Hayti.  the  increased  taxes  ou  their  products  cost  us  about  35.(H«J.ft<J(f 
a  year,  but  have  no  (rffcct  on  the  countries  punishe<l  l>y  retaliation. 
Tliis  is  worse  tliau  childish.  It  is  that,  and  a  great  cx)mmercial  loss 
besides. 

Statistics  given  out  1>y  the  Treasury  Department  since  the  above 
was  written,  show  that  in  fourteen  months  past,  our  exports  to  Ger- 
many ha^T!  fnllen  off  o\'er  five  millions,  and  there  is  a  balance  to 
be  seHleii  in  gold,  of  $3,517,296  }jrcater  than  in  the  fourteen  monthii 
preceding.  In  Brazil  an  adverse  balance  of  $127,&34,O00  has  been 
raised  to  $232,734,000,  showing  a  difference  of  SHn'»,0OO,OO().  and 
enough,  with  other  cases  to  more  than  account  for  the  drain  of  gold 
out  of  the  country',  of  which  we  have  heard  so  much.  In  all  the  reci- 
procity countries  taken  together,  there  has  been  an  increase  in 
adv-vrsc  balance  of  trade  of  morcithau  $1*25.000.000.  to  be  settled 
inf[old  inst&id  of  goods.  It  is  true  the  goods  .•told  might  l>e  worth 
more  to  us  than  gold,  hut  just  now  we  have  more  goods  and  less 
gold  than  «■«  require. 


SIBERIAN   EtAIL'WAY. 


There  has  been  recently  made  a  railway  survey  that  will  possi- 
bly become  the  most  remarkable  one  ever  laid  down.  We  mean 
from  Vancouver,  B.  C.  to  Cape  Prince  of  Wales,  Alaska.  The 
dream  of  a  railway  to  £uiope  every  year  puts  on  more  the  face  of  a 
reality,  and  it  would  tie  a  bold  prediction  now  to  pionounce  it  either 
iuipocfi^ible  or  improbable. 

The  main  difficulty  is  removing  itself  at  a  rapid  rate,  indeed  the 
most  dif^cult  port  nnll,  no  doubt,  be  the  first  accomplished,  we  mean 
the  way  across  Russian  Siberia.  This  great  undertakiug  is  moving 
on  with  its  southward  branch  toward  the  Sea  of  Japan,  and  when 
completed  to  Vladvislock  will  be  within  one  thottsaod  miles  of  this 
continent.  The  natural  impedimaits  to  be  o\-ercoioc  are  appalling, 
but  are  not  impossible,  and  when  we  consider  tlie  enormous  objects 
in  view,   nothing  hut  impossibility    can    prevent   consummation. 


It  has  b«B  pointed  oQt   tliat   ibr  wmst  of  faoiincM  alaac  a  lioc 

tlno^aid  mile*  lofif;.  and  tbv  or^trily  of  the  clinutc  will  con- 

■  nilvmy  loate  to  ihroaith  buaiocss.  wkI  lo  the  soiDiucr  noatbat 

th^K  miv  ccrtainlf  formiilabte  uid  andentahlc  imprdiiDciits,  bat 

tbe  CDoatcmfliiiic  adi-antases  of   a  land    male,    and    the  rapid 

at  oC  tbcK  Darthon  regions,  muat  at  tbc  muk  time  be 

^takm  tntoaocoanL 

If  ibe   reanuroe*  of   tbc    Rtmian   Cim*tTnm«tit   vritl  earn*   the 
Railway  to  BcbrinK  Strait*  it  will  l»e  met  tm  this  iidc  with 
|ml  cntcrpriae.     Tbc  smv«-  al  first    nnmc^l  most  h»w  some  *uch 
in  view,  aad  people  Urtn$;  now  may  siee  the  time  vben  iratiM 
leave  Saa  Fraod!«co  Ibr  \'icntia.   Bcflia  and  Paria,   via  AUuka 
land  Siberia. 
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Tbc  Globe  Iron  works  at  Clc\t:laDd,  Ohio,  ha\x  under  comtrac- 

tion.   two  steamen  for  aen-ice  betu'eeti  Buffalo  and   I>uluth.  that 

will  rival  all  but  the  lonpat  deep-water  vc«*cK      These  th.ip»  will 

viMt  fOflO.OOO,  have  quadruple  expanftion  engines,  SA,  8A,  SI  ^  and 

74  iocbes  diameter,  of  T,(MM)  horse  potKcr  ;  all  valvefl  of  the   pirion 

type.     The  length  is  380  feet,  Iwam  -14  feet,  depth  34   feet.     The 

moat  novel  part  of  the  whole  will  be  the  boiler^   of  the   Bell»-ille 

type,  twenty-dftbt  in  number.     These  boilers  are  of  the  «'uter-tHlie 

jktnd,  and   liavc   been   itt)*  Huresafully  rini'loyed  in  Frmcb  war 

aer«,  also  for  tncrchani   aervicc.     Tlie    Belleville   iKiileni   were 

ctanaivcly  adTcrtiml  all  m'cr  the  world,  nhoot  fiHeen  yenre  nuo,  na 

*' ioexploMve,"  and  it  is  fair  to  suppu»e  the  maker  bos,  in  all  this 

tiaie.  bnftight  thrni  to  a  high  slate  of  perfection.     Tbc  development 

i«f  hijth  dasa  ship-buildinK  on   the  Lakes  shows  what  American 

^Imilders  can  do  when  they  ha%T  a  chaitcc.     The  same  thing  will 

oemr  in  deep-water  nervice  when  the  nnvigatkin  lawn  are  repealed 

^mnd  material  i^  avaitahle  .it  natural  pricr«.     The  Marimf  Kfvifw. 

points  out  that  the*<  steamers  are  lo  form  a  link  in  a 

tnaapnrtatioo    nj-stem    between    tlie    Atlantic  seaboard    and  Puget 

'Sound,   by  the  Northern   TaeiBc  Railway  line,  and  in  compelitirMi 

'■with  the  Caiudian  I*aciBc  Railway  for  tnuuMrontinental  and  Oricn- 

Ul  trade. 

Tht*  looks  a  good  deal  niofv  patriotic  atid  ptiblie  apiritctl  than 
railiax  at  the  Oinadian  line  becaoae  of  its  inroada  on  American 
•cominerve.     The  only  way  to  compete  at  this  day  ia  lo  excel,  and 
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there  would  Ije  «  good  cl«al  more  excelling  done,  if  it  were  not  for 
the  jjemictoiu  Kyfttcm  of  arlilicia]  aod  Kubsidizing  tnethods.  When 
our  Irans-contiuental  facilities,  under  mililer  diaiate,  better  grades, 
aud  shorter  routn.  canaot  c^^mpctc  with  the  Canadian  line,  it  is 
time  to  band  tlte  busirwwt  over.  The  great  subndy  la  the  Canadian 
company  is  no  more,  all  ctrcumstanccii  considered,  than  hiLs  been 
enjoyed  by  uar  own  lines  acroim  the  continent. 


THB  NIAOARA   FAJLLS  TDBBINB8 


The  following  communication  was  published  in  the  EHginetring 
Nru't  of  April  Cth  loMt,  and  is  iso  nearly  in  the  line  of  some 
previous  criliciKOis  in  this  Journal  that  we  reproduce  it  lor  onr 
rcadera : 

■■  Sir  :  !t  docs,  indccil,  seem  rather  a  pity  that  when  Ihc  greatest 
hydrnulic  [mwer  pLtiit  ever  undertaken  \^  carried  out  in  Ilitsconntr>', 
tltc  (lc:>iti;i>s  and  working  drawings  for  the  machtuery  sliould  be 
made  by  fureigii  engineers. 

For  all  orrlinary  waier  powers  American  turbines  long  a(;o 
proved  tlieir  practical  superioiity  to  the  beat  work  of  foreign 
cngiiicer»,  and  it  is  rather  «urprii«ing  that  the  turbines  for  this  plant 
of  world-wide  fame  Kliould  have  to  be  de»ignc<l  by  a  firm  of  Swl» 
engineers.  However,  a"*  only  two  out  of  the  fourteen  designs  which 
were  suhniitted  to  the  International  Cotimiission  were  prepared  by 
American  finns.  it  is  not  quite  fair  to  conclude  that  no  American 
engineer  has  the  ability  to  cnpc  with  such  a  problem  as  that  at 
Niagara  Falls.  It  may  be  that  the  American  engineers,  who  should 
have  dune  :ls  good  or  better  work  than  Mes.srs.  Faesch  &  Piccaril. 
are  too  lni*y  to  enter  comj»elitions  ;  or,  ]>erhaps,  lliey  took  it  for 
granted  that  the  simple  and  efficient  Pelton  wheel,  which  lias  proven 
itK  value  so  thoroughly  under  exactly  the  conditions  presented  at 
Niagara,  would  have  -So  great  pruetical  advantages  that  no  form  of 
turbine  would  stand  any  show.  Whatever  the  reason  may  be,  our 
liydraulie  engineers  of  greatest  experienee  and  ability  made  no 
attempt  to  »olve  the  Niagara  problem  :  the  Inteniational  Commis- 
sion, or  the  Cataract  Construction  Co.,  weru  inclined  to  look  rather 
doubtfully  on  the  Pelton  wheel,  and  so  the  designs  of  a  Swiiu  firm 
were  accepted. 

The  drawings  of  the  Swiss  turbines,  which  you  publi.slied  in  your 
i»tne  of  March  .30th.  show  many  eoniniendnble  features  :  and  >Tt  I 
must  coufeB?  thnl  I  find  them  .somewhat  disappointing,  perhaps 
bi-cjiiiftc  I  was  expecting  that  some  remark.ibly  perfect  machines 
would  tie  the  result  of  thai  inteniational  competition.  I  have  under- 
stood  that  the  Pelton  Wheel  Company  oflcred  to  gnarantec  an  80 
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,|irr  oeoL  iffidency  fi>r  their  wh«el.  and  it<i  advantages  of  ftimplldty, 

ility.caar  of  repair  and  small  first  cost  air  ftviivrmlly  ft<lniitt«U. 

I  vbca  it  was  statrd  tbat  a  Swias  turbine  had  Iwcn  chowii  inntrad, 

1 1   BcppcMWd  that  it  mml  pnmnii  marktf<l   advantitRin.    and  be  a 

I  dcpartnrr  frtmi  any  turKne  in  exii^tancc.       Tliut,  you  <ct-. 

ipt^QHred  to  givr  M«^rv  Faewh  &   I'icrard  full  credit  for  all 

the  iafetKiitjr  and  <Miginernng  ability  lU^laycd  tn  thctT  draigiM.  and 

I  4b  tma  with  ploaaurc.      Ccrininly  llicir  lurtnnc  is  ttic  wtirk  or  tm 

itiee  hand.      At  the  same  time  I  wish  to  rxcrriMf  the  rtttlit  or 

[way  bre  American  to  find  fault.       I  am  disappointed,  in  the  fiml 

l^acc.  with  tlicir  amiigcTnenb  fin'  securing  efficiency.      When  the 

[PcltDn  wbcvl.  with  its  [irobablr  eSicimc>-  nf  at  leoAt  Ml  per  Critt.. 

dooudcd  I  fiapp(»cd  some  motor  witli  at  least  85  per  oral. 

wtmld  be  cbosen  in  iu  plaoe.  but  an  near  as  one  can 

(rata  McjTB.  Paeach  At  riccJirds  drnwin};*,  80  per  c«ul.  at 

load  will  be  as  good  an  cfnciency  a>  can  possibly  lie  exprrtcd. 

very  murb  leits  than  this  at  the  ordinary-  load  oT,  say,  Tli  per 

It.    The  pbia  adopted  by  Htaan,  Fac«ch  &  Tkcard  of  incrcnfting 

effici«icy  al  partial  loads  by  dividing  the  turbine  horizontally, 

'  thai  thr  oae  wfacc]  becomes  practically  thrr«  wheels,  is  an  tngni- 

oDe,  hut  why  did  nut   its  author  carry  it  farther  ?    As  onw 

the  turbine  will  work  at  the  bc%1  eflicicnry  when  it  ha)> 

(nil  load,   two  thinU  load,   or  one  third  load.      It  seems 

ible  to  tielievv.  from  what  is  mm-  known,  llint  these  lutbines 

win  nsoally  l>r  run  at  about  three  fourthK  load,  and  will  be  tun  Init 

Utile  at  lens  tluin  40  per  rent,  of  their  ralcil  load.     Tliu!),  to  M-aire 

the  greatest  efficiency'  in  these  turbines  the  whccN  ihoiild  fK>t  Iw 

divMcd  into  three  e^iual  patts.  but  in  the  propoMiuo-i  of,  say,  *U,  |r) 

20.     Then,  under  onlinary  load*  thf  water  would  ovvpc  freely 

two  sets  of  openings  lar^ger  than  those  in  the  other  wbecj,  an<l 

>  having  Ins  frictiouul  lost. 

Tite  method  of  rrgalation  adopted,   throttling  eaeapiitg   water. 

baa  the  advantaKC  of  simplicity,  but  is.  of  courae,  a  wasteful  sys- 

It  Menu  as  if  wnte  system  of  rpguhitiun  by  adju^tiii^  the 

'  paTrtagr-.  not  too  complicated  to  br  practicahlc,    niiHhl  have 

drrbrd.      Apparently  the  dcsignmi  have  swrrilicnl  rfficicnrv 

rhcRTcr  neceMar>-  In  obtain  cIo«e  regulation  of  speed,  but  uotwilh- 

ling  this  the  rate  ol  tegulntion.  which  it  is  claimed  will  be 

leenu  to  me  di»ap|iointingly   alDggisli.      If  only  3Q  per 

It.  Coll  In  the  load  causes  a  !I  per  cent,  or  4  per  cent,  jump  in  the 

.  ihcrc  is  certainly  ootindav>le  to  be  dcairtd  in  the  go^rmur 

Its  appefldages. 

For  these  reasons,  and   others  which    t  will  r»nt  take  vmir  space 
to  state.  I  am  disposed  tu  believe  tlat  some  American  engiueera.  if 
ry  hail  dioseii  t<j  nttcmpi  the  task,  could  have  designed  turbines 
as  gt>od  aa  those  of  Mmn.  Facsch  &  Piccard. 

"HVDHAl'UC." 

.v«ir  r«f4.  Ap^  s.  ma. 
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and  syyuMtA.    Is  bsudnig 
Malcntb  of  aS  kiad»  ■ 


ibeMRKL  MattntVi  of  aS  kiadi>  not  be  fcq«  wiAs  (br  fiwt» 
0f  tlu  private  ipoos^  Tbe  atdevalks  mtul  be  ]aatected  lij^  a  mat 
aa  toom  at  the  mooad  marf  ia  readxd.  Uoitar  ta  fMpmd.  aad 
•aM  aa  a  co— adity.  and  sgt  Boccd  oo  tiac  croaad. 

The  ci^.  inrtral  of  "*■*■—*■"*  mcnaaBBf  faa  d^As.  aalus  a 
profttofnotetbaaamOliaaafdalbncacA  jrcor.  Eadeoraaof  tke 
ilncu  lure  ocaanwtal  lamp  porta  wisfa  fear  lauuBa  aad  RAadon 
aod  the  aiy  ia  tigbled  thnc-fuld  better  tJun  aii)r  ■»  ia  tbis  UNiatiy. 

The  city  goveraaest  iannea  all  bafldingi.  aad  pays  fer  tbea  if 
tnuucQ,  UK  mutiol  oi  ooMMmctiaD  aad  lam^B^B  paaf  tncctts  sa 
it  odffct  to.  Tht>  utatrusce  btucaesB  i&  coodacted  as  a  scfMratc 
dqiartaMBt.  thai  iauca  Aide  looorer  the  capiuJ  tfkytd- 

The  tficda  an  ao  ckao  that  ibe  Asirricaa  Coasid,  to  lUostiatc 
tlte  naUer.  lajra  one  may  drup  a  haodkerdiief  aujwbere.  aad  not 
coil  it.  The  city  owai  fana  wIkic  the  savqangK  of  tke  soeets 
ara  acattered  for  waawr  by  paapera.  The  aewaee  is  f— f*^  oat 
aod  Bunilarty  applied. 

Tbe  itreeta  ai«  sarpt  by  a  brigade  of  boy«,  always  on  dmy.  aad 
vbo  hive  grades  aad  pfOOMtion-  Tbe  baiMh^  an  abo  kept  dear, 
and  tx>  poaters  are  perautted  on  walla.  Oct^onal  mxi  cyfioders, 
fiAaea  feet  high,  are  id  op  at  paiticalar  places  fcr  this  patpoae. 
Tbcaebdoag  to  a  ocNDpany  who  rmt  tbe  space.  Od  tbe  top  of  these 
pillara  are  clodu  «ba>iring  the  correct  time,  aad  leflected  Hgbts  sham 
the  adtcrtueaicala  at  aigfat  the  saiac  at  ia  the  day.  There  are  also 
railway  tiow  table*,  aad  hwlicationa  of  ficnpeiBtnn  asd  banioietic 
prewurr  oo  tbew  pillam. 

Taxes  are  aaaessed  oo  iacoiae.  atkd  this,  as  to  Englaod.  is  rated 
on  the  rental,  whidi  ta,  perbaps.  tbe  best  dac  to  iacoiBe.  It  is  am- 
awoly  rated  at  tbree  times  the  amoant  of  rent.  All  incocnea  o\-er 
%\f!&  a  year  are  taxed. 

Tbrre  ix  aa  iotdligeoce  office  where  ooe  can  go  and  find  the 
addreai  of  any  pcnMo  In  tbe  dty.  Tbe  ej-e  or  tbe  Goixmnient  t» 
on  evetyooc  and  everything,  aft  it  otigfat  to  be,  aod  is  for  the  good 
and  protectioa  of  people  who  obey  tbe  laws  and  atttad  only  to  their 
own  bonncia. 
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■V  J.  ftlCHAKDS.  IN  CAMIKft'ft  MAOAKDnt 

There  appeva  at  int«n-als.  usually  of  three  or  four  j-cais,  a  wmt 
of  I  Ml)!  II  RSd  lettrrs  ill  technicttl  jnimuiU  TMtpecting  machine  keys, 
oAbb  aocomputiMl  by  rules  or  fonuulic  Uir  propoctioiu  and  aitoljrflls 
of  the  Ktraim  or  pressure  on  key*  fturfacoi  and  the  scatR  in  which 
they  6(. 

This  litmtuiT  does  not  seem  to  have  much  effect  on  practice, 
and  thit  is  not  to  be  voodered  at,  because  in  Jicarly  all  cases,  and 
indeed  all  of  rvcent  dale  we  liavt?  wvn,  (he  .tulijecl  U  Irealed  ' '  Kcner- 
all5,**  and  irithnut  recucnilion  uf  the  fnct  that  tlitrc  arc  two  kiudA 
or  ayvtens  of  kcy«,  both  pntpcr  und  necessary,  but  widely  dtflereat 
ifl  Batnre,  uid  it  may  be  suggested  that  a  fiitlarc  to  mike  thi«  di*- 
tmctkm  is  ■  nuhi  aniae  of  diverxml  opinionH  and  praclicr. 


Pio. 


Fig.  K. 


The  two  ktmW  c^  kejii  rercmd  In  are  illu^tralcd  in  the  iliBgrams 
FtKon^  1  <uid  m.  FiK-  I  »how9  the  cviuinoii  fastcninK  key,  uftoally 
made  in  width  one  fourth  of  the  shails  diameter,  and  the  depth  five 
dtblhs  t(i  twu  thirds  ilic  width.  These  key»  are  tapered  and  fit  oti 
all  nSc^  or,  as  it  is  romniooly  deacHbed,  "bear  all  over."  They 
pcribrai  the  double  function  in  moot  cases  of  driving  or  transmitting 
and  fiuUninx  the  ke\'ed-oti  nieiiiher  n);itinst  nuivement  endwiw  on 
the  shaft.  Such  keys,  when  properly  made,  drive  a&  a  »Uitt,  diago- 
nally froai  corner  to  comer,  in  the  direction  indicated  by  the  arrows, 
a  (set  not  always  considend  or  understood  by  those  who  fit  them. 

Tbe  other  kind  or  class  of  keys,  shown  in  Vig.  '2.  ore  not  lapcrcd 
and  fit  on  their  Mdes  only,  n  siiifht  clcarmncv  being  left  on  the  back 
St  a  to  insurv  agaiit<t  wedge  nctinn  or  mdisi  "tmin.  These  keys 
driee  by  shearing  strain  as  indtcatetl  \fy  the  armw.  and  couM^iueatly 
in  a  totally  diScrrat  manner  Grom  those  sho«-»  in  Fig.  1.      For  fixed 
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■eat  accnfe  n^nst  niov-cDwnt  wben  there  in  »trajn  each  vray,  as  in 
Um  cue  of  engine  cranks  and  first  movers  grnerally.  The  objec- 
tknts  to  tbe  system  for  KCDcra]  tuc  «rc.  siniininK  ihc  vork  out  of 
truth,  the  caiv  Mid  ex)>ciiM;  n^qttirvd  in  fitting;,  nnd  tlcstmyiit);  ihe 
wtdcneeoT  fsqoA  or  hail  littitig  ni  the  keyed  joint.  The«e  ohjee- 
tions  arc,  f>f  coarse,  not  to  be  considered  when  sucb  keys  arc 
mjuired,  bttt  na\y  in  rvsject  to  limits  of  tbctr  apfdtcalion. 

Whvn  a  whcvl  or  other  part  iit  fastened  with  n  tapering  key  of 
this  kind  there  b  no  means  of  kuonriiig  whether  the  work  is 
«<ell  fitted  or  not.  Tbe  we^lgiiiK  action  on  (he  back  of  the  key 
bokls  all  firm,  and  the  only  evidence  of  hnd  fitting  iii  in  n  wsiti  of 
truth  in  the  movement  of  the  menit>er  keyed  on.  For  this  resMUt 
socl)  keys  arc  not  employed  by  machine-tool  makers,  or  in  the  caw 
dT  accumtc  work  of  any  kind,  indeed  cannot  \x.  I^ecansc  of  the  wcclg- 
ing  sinia,  and  aUo  the  difficulty  of  in.<q)ectiu]i  completed  trork. 
In  the  Industnol  \^'u^k9  at  I'hiladel^iia,  now  Ueinent.  Miles  &  Co.. 
it  wa«  the  rustom  fonnerly.  and  may  be  now.  for  thv  inniirrtDr  to 
inscTt  s  thin  strip  of  metal  on  the  back  of  the  key  at  a.  Fig.  3.  to 
aec  if  there  was  a  beariUK  there  m>  as  to  hide  bad  fittiUK.  If  there 
was  no  bearing  thm  the  work  cnuld  be  started  off  or  Mdcwt<>c  with  a 
blow.  unlHS  It  was  a  "  preioed  oil  "  joiuL  In  that  oue  there  was 
always  other  evidence  to  show  the  fit.  Ttie  same  nitc  a[>p1ie«  in 
England  to  general  prarttce,  especially  to  machine  toolH  am)  <^iinilar 
work.  and.  as  explained,  is  a  necessity  in  swceaaful  inspection,  as 
wtII  as  in  all  nucs  where  parts  have  to  be  removeil  or  interchanged, 
like  tbe  train  wheels  of  engine  lathes. 

In  misceUaneaus  practice  it  is  easy  to  see  thai  two  fcimhi  of  keys 
arr  requitid.  and  any  uncful  diasarUUion  on  the  !«ubjert  mnst  rccog- 
iiixc  and  embrace  thiit  fact.  In  lOllw  eaKS  flat  keying  will  be  moM 
required,  in  steam  engine  making  and  mill  gearing  for  example.  In 
otbcT  cases  where  the  lighter  dam  of  machinery*  it  made,  nine  tcnlhA 
of  tbe  key*  should  be  of  the  shearing  class,  Hhi>wu  in  Hig.  2.  and 
«rc  so  made. 

Compression  ctmplings  of  all  kinds  are  tastcned  by  this  kiml  of 
keys,  and  mat.1  lie.  A  wedge  key  bearing  radially  wonid  l>c  a  con- 
mdictioe  of  the  damping  featarv  of  such  couplings.  On  Ihe  con- 
trary, flange  rouphngs  are  fastened  with  Hal  or  stmt  keys  to  hold 
•gait»1  cnil  mwrmcnt. 

Sliding  keys,  called  sometimes  "  featlicni  "  or  *'3t|)Unes,"  »ach 
as  %n  ttioved  nndcr  iitratu.  ref]uin!  moic  branng  suribce  or  depth 
M  given  in  Table  III.     Such   suriacc  can   be   gained  by   length 
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in  roost  cases,  or  by  two  Ittys.  one  on  each  side,  which  is  preferable 
bccau.se  of  <Iividing  the  torsional  strain,  and  prcvcttting  wear  of  the 
main  Ixraringa  on  one  xide..  It  \*  only  recommending  good  practice 
to  claim  that  ever)'  travnsinK  spindle  or  shaft  operalini;  under  strain 
should  have  two  ke>'s  or  feathers.  The  extra  cost  is  not  much,  and 
the  advantages  arc  obvious,  especially  for  scnrw  cutting  and  boring 
Spindles  of  nuchJne  tools. 


y 


Pit.,  a, 

The«e  remarks  are  called  out  at  this  lime  by  obser\-ins  «ome  arti- 
cles oti  the  subject  in  xveral  technical  journals,  and  e-specially  by 
noting  in  a  drawing  of  the  Ball  &  Wood  steam  engines,  kej-s  as 
shown  in  Fig.  •{.  This  seems  a  novel  method,  and  is  certainly  one 
that  has  claims  in  respect  to  Adaptation  and  economy  for  fixed 
j(Mnts.  The  key  dn\'es  as  a  strut,  in  the  manner  indicated  by  the 
arrows,  and  certainly  seems  an  improvement  on  the  flat  key  system. 
The  bearing  surfaces  in  proportion  to  cro»i  section  are  increased. 
Key-ways  of  moderate  sirx  for  sliafts,  fonr  inches  or  less  in  diameter, 
can  be  mode  at  a  single  cut  with  milling  cutters  or  gauge  tools 
ground  to  an  angle  of  45  degrees,  or  for  larger  beys  by  planing 
to  the  same  angle  each  way,  the  only  care  required  being  to  attain  a 
definite  width  at  the  tup  or  surface.  Cutting  in  these  angular 
grooves  is  much  mote  free  than  in  planing  out  rectangular  ones, 
and  there  is  not  that  unavoidable  wear  of  the  "comers"  of  the 
tools,  be  ihcy  for  planing  or  milling.  Them  is  an  impediment  in 
the  way  of  taper,  when  required,  but  we  imagine  that  with  keys 
of  the  kind,  taper  can  be  dispensed  with  if  the  fitting  is  well  done. 
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out  an  each  side  of  the  sapporting  structure,  the  distance  betirecn 
ttwm  spanned  by  the  frictwii  (tninM.  so  the  traffic  is  dri\'cn  each  way 
by  the  same  drums. 

In  the  diafjrani,  A  is  one  of  a  scries  of  posts  or  pillars  for  the  per- 
manent way.  1}  supporting  rollers  on  which  the  cars  ("  ('  arc  sns- 
pcndtxl  at  the  sides,  and  /^  one  of  ilie  friciion  drumt  between. 
Other  details  do  not  require  explanation  here,  as  the  purpose  is  not 
tocoiiMder  this  particular  invention  so  nmch  as  mabing  it  a  text  for 
some  remarks  upon  the  frictioual  element  involved,  aud  some  other 
methods  for  propctlitig  railway  traffic. 

Frictioiial  apparatnti  of  all  kindft  isxhtieU  »(»>  of  mechanics. 
It&  success  in  the  case  of  dri^Hag  bauds  baa  led  to  all  kinds  of 
expedients  for  introducing  it  into  machines,  successfol  and  indi.H- 
pensable  iu  many  cases,  unnecessary  and  a  failure  in  still  morv 
cases.  The  method  involves  so  many  vagnc  factors  and  conditions 
that  it  is  not  alwa^-s  easy  to  determine  beforehand  whet3ier  friction 
or  traction  is  suitable  or  not. 

The  limitations  as  to  endurance  are  the  extent  and  velocity  of 
movement  that  takes  place  between  tlie  surfaces  iu  contact  and 
the  pressure,  or  pressure  divided  by  area.  The  ascertained  data 
need  not  tic  discussed  here,  il  is  available  elsewhere  and  is  tniicli 
easier  to  follow  out  and  uuderstaud  than  the  pheuoineua  that  arise 
in  various  examples  of  applicatinii. 

Such  apparatus  can  \tc  divided  into  two  classes.  One  wherein 
contact  is  theoretically  but  a  line,  as  when  both  surfaces  are  onn* 
vexed  or  curved,  or  one  is  cur\'ed  and  the  other  a  plane.  The  other 
class  where  the  faces  in  contact  are  parallel,  or,  as  we  may  say.  Gt 
together.  In  lite  first  class,  most  extensive  of  all,  is  railway  trac* 
tioii  by  locomotives,  by  fricttonal  adhesion  of  Ihcir  wheels,  that 
equaling  from  20  to  30  per  cent  of  the  weight  or  the  pressure. 

This  i.s  u  [leculiar  case,  without  parallel  in  machine  work,  or 
machine  uses  of  friclional  methods.  The  contact  is  that  of  a  circle 
meeting  a  plane  in  two  directions,  the  cun-cd  wheel  and  fl,il  rail  in 
one  plane,  iiiid  llie  curve  on  lop  of  the  rail  meeting  a  plane  across 
the  face  of  the  wheel  the  otlicr  way.  an  arrangement  no  one  would 
think  of  adopting  in  de.Higning  frictional  gearing.  Another  peculi- 
arity and  cause  of  high  tractive  force,  is  ui  tlie  presstue  being  pro- 
duced by  gravity,  hence  certain,  uniform  and  measurable,  never 
relaxing,  and  free  from  all  the  operative  contingencies  that  attend 
upon  springs  or  other  devices  to  press  the  surfaces  together. 

Cable  traction  for  railways  is  another  peculiar  appUcation  of  the 


irtion  metbod.  varying  in  wvwal  respects  from  common  Wctioo 
inf.      In  no  otbct  case  is  thvir  mi  much  Milling  of  the  bearing 
a  ruttlt  caused  by  the  weight  ami  ioerlia  of  tbc  tnam^ 
'  be  pat  ia  motion.  an<l  the  frequirnt  »to(M  untl  stajtn,  aim  tlie  alid- 
■K  that  takes  place  wIkh  the  cant  ate  mnvcd  at  a  ftlowcr  rate  llina 
tbeoOilc. 

To  offict  this  sliding  and  conseqociit  trcar  of  the  Hurfacc^ 
b  fortunately  nu  enonuous  amonnt  of  surface  to  withftLdtid 
A  caUe  two  milei  In  lenKtli  lus  Oom  3.000  to  4,W)0  square 
Lof  Jwlarc.  uul  notwithstanding  ihc  very  ailvcree  ciminifttanceft  of 
I,  tadi  as  roagb  Aurfiiccw  mi'i-red  with  grit  and  dii^t,  the  endur- 
bean  ■  (air  pcoportion  to  the  oiea  of  contact.  The  nhoea  or 
that  bear  upon  the  cable  are  destroyed  at  a  rapid  rate,  but 
an  qnickly  replaced.  The  life  of  a  cobh*  under  orditmn'  tve 
OkO  be  net  at  a  fear  and  a  half,  ami  the  wear  of  damps  at  one  potmd 
ban  grxniod  away  for  evcr^'  ten  miles  ol  acr\'ice.  Tbc  bcnrinf; 
is  fiom  15  to  31)  tnchcK  of  pnnilM  sorfiuv.  hut  not  ncting  in 
the  manner  of  planes,  becaoae  the  impinKcmcnt  is  in  one  direction 
i)y,  and  the  eftetive  surface  not  mon  than  one  half  the  area  in 
itad 

It  will  not  be  ncceuaiy  lo  con^dcr  other  case*  of  frictional  trac- 

,lo  arrive  al  aocne  conclusion   Tespccling  the  probable  nnutt  o^ 

a  car  by  OMana  of  n  third  or  fourth  of  i\i  weight  bearing 

1  friction  whccb.  to  say  nothine  of  the  maintenatxx  of  driving 

tJiroughout  a  line  at  inicn'aU  of  less  than  the  li^ngth  of  a 

WiUiout  c*»nipntati<m  wr  imagine  the  axle  and  rolling  fricti<in 

Dot  he  pro\'i(let]  for  in  this  manner,  ewn  on  a  level  grade. 


C.  H.  IhMilu-lUiaai  Pnai^ 


Tllb  patent  relates  to  dredging  or  sludge  pumpa  for  miaing  and 

Peoovcying  material.  »uch  as  will  wear  or  fbu!  the  piaions  and  valve*. 

and  ODoiUKtA  in  intcTpoRinc  licttreen  the  pistons  and  the  liquid  or 

t»  t«  pumped,  Bexihic  diaphraKm^'  ihe  pulsatioti5  ofwhidi 

with  tbc  movement  and  dispUcvment  of  the  pump  pistfMia. 

In  olber  words,  the  water  in  tlie  pump«  is  retained  there,  and  the 

diaphragm   bctow  tbc  pump  becomes  in  el^i.  a  acoocul 

I,  acting  on  and  impelltUK  the  material  to  be  {Kunped. 


The  drawing  abore  will  ver>'  clearly  todic&ie  the  metbod  of 
operatiag  and  the  constmctioti  of  one  pump  and  engine,  there  heia? 
Uim;  act  sid«  by  side,  so  ibeir  united  action  will  j>roduc«  a  cootinu- 
oos  flow  in  tbc  diiicharge  and  -suction  pi|es.  both  uf  nrtiich  ne  com* 
moa  tu  all  uf  tUi:  pumps. 

A  is  the  steam  engine,  ff  the  pump,  and  C  C  tbr  fiexibk  dia- 
phraKHi,  one  being  shown  on  the  inward  and  the  other  on  the  oat- 
woid  stroke.  V  Dan  val\-e3,  and  ^,  a  thrce-tbrow  crank  shaft  to 
regulate  the  stroke  and  maintain  the  proper  relation  and  morement 
of  the  three  engines  and  ptimp^. 

The  ^herne  is  110^x1,  and  in  pumping  Mnd  the  macbioery  would 
be  protected  ixom  wear,  or  as  we  may  say  dtr^tmctJon,  because  no 
piston  pnnip  can  bist  hot  a  short  time  unth  sand  passing  through  it 
but  there  b  a  question  of  the  expediency  in  emplo)-ing  such  ptunpft 
for  this  kind  of  duty,  not  only  in  rt>pcct  to  their  endurance  but  alao 
first  cost  and  efficiencj*.  The  principal  thing  of  all  i*.  ho»'e\'er. 
whether  the  flexible  diaphragms  cau  he  maintained  at  tvasonable 
expense,  especially  in  dn»lging,  where  there  is  stone,  or  a»  in 
harbors  ever>-wbere.  a  mtscellancous  asMortnient  of  scrap  iron  to  be 
passed  through  pumps.  In  a  recent  case  a  fifty-pound  I>ahlgien 
flbell  came  through  a  dredging  pump  at  Honolulu. 

Dredging  pumps  are  what  may  bir  cnlletl  an  undeveloped  branch 
of  machinery  at  this  time,  and  experience  goes  to  show  that  in 
pumping  sludge  or  sand,  especially  the  latter,  an  intermittent  flow, 
such  as  is  unavoidable  with  crauk  tiiotion,  i.n  not  ^uitiible.  because 
of  the  period  of  rest  permitting  precipitalioo-  Prvcipiution  means 
dogging  iu  the  case  of  drift  sand  or  fine  sand.  A  deposit  of  this  in 
the  pipes  or  water  chambers  is  hard  to  remove  by  a  current. 
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Tb«  finer  tlie  *and  the  btrder  the  <1<;)>om(.     Id  the  cue  of  very 

'Cue  land  that  has  been  tiepositetl  by  wind,  such  as  is  cummon  along 

the  Pacific  Ciwit,  where  the  prcVAitiiig  winds  are  "on  shore,"  it  will 

"build  ia"  a  xxrrtical  pipe  fdmitiiK  nti  annular  fttrAtom 

IK  lb«  bore  until  the  flow  is  stopped.     This  U  nn  cxitvuilimry 

nanlt,  otic  that  can  tie  prcwnted.  however,  by  a  roution  of  the  water 

in  the  pipa,  prodnccil  hy  some  kind  of  spiral  deflecting  apiMmlns. 

We  speak  of  sand  especially,  because  it  is  the  most  difficult  to 

teuutlr.     Silt.  clay,  or  indeed  any  material  soluMc.  or  Ugtil  enough 

tto  beeanly  maintutncil  !ii  >u^p^-ii^!<)ii,  offers  im  iHfTictilty  tn  ptimpiii^ 

oeatrifh|cal  machinery-  in  which  no  vaK-c^t  arc  «mplo>*cd  and  i  he 

txm  »  nittilar.      Ax  to  vahts.  sticfa  u  are  Qeccmsr)'  i"  pi^u" 

t|Mtnif«i  and  cspeciiilly  piimpn  driven  hy  cTniikK,  wbtcli  re<ititrv  tlint 

valnsckMe  at  each  stroke,  we  must  express  douht  as  to  their 

itti  working  in  such  matcrinl,  no  matter  what  the  tbrm  of 

'ihe  \-aI\*i.-»  may  be. 

Weight  for  weight,  and  coiit  for  nwt,  tltere  ia  no  doubt  that  the 

:  oT  cvnirifugal  pumping  oppAratus  for  drvdging,  has  double  the 

Hty  po6sibK*  by  any  other  system  to  deposit   the  "spoil"  on 

thctt,  or  Al  a  dtiUauce.     [u  {met.   the  ]»iinping  part  is  oiie  of 

importance  coaiparvd  to  cither  getting  the  material  into  the 

,  or  from  ihc  pump  to  the  place  of  ilci>>Mit.     Securing  the 

ia   the   mo»t  difftcult    part.      An   experieticcil   man.  who  baa 

been  engaged  Cor  a  number  of  years  in  operating  dredging  putnpa, 

.icccntly  n-nuirked  ;  "  ARcr  I  gi-t  the  material  into  the  ^nctirm  pi(ic 

llbeie    i*   no    further  difbctdty,    ihc   teal  pniblem    lieM  tteyoml    thai 

"      Included   in  "  securing  "  the  &pofI.  is  the  movement  or 

It  nf  tlw  apparatus  employeil.    Tht<>  is  commoaly  mpportvd 

inging  linom  or  frame,  that  with  the  poatoon  or  barge  nn 

whicb  all  is  mnuntrd.  turns  on  n  pivotal  point,  advancing  at  cnch 

or  cat.  by  means  of  extcn>ii\'c  and  complicated  tackle,  so  that 

Bg  by  pumping.  i»  hardly  a  pmblem  of  pumps,  or  al  least  the 

:afc  not  the  mo»t  difficult  portion  to  maintain. 


Bri-aluri  II.  ■na-cfc.— daj*  f^MprcsMir. 


Thb  iRt-cntino  cnroea  6roin  Hutcdt.  Gcmunv.     Its  poipoac  b  to 
iWB  and  return  any  gas  that  may  escape  around  tbe  pistcn  roda  of 
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comprnsins  pumpA  for  air,  amniouia,  or  otber  volatile  flui<ls  dealt 
with. 

Tfae  invention  consiHls  of  nn  nuxiliary  pump  barrel  ^t  around 
the  piston  rod  B.  Imving  a  close  fitliug  pistOM  h«ad  C.  Any  gas 
escaping  throuKl)  the  main  glaiii]  />.  passes  iuto  the  ptimp  barrel 
yi,  aud  is  expelled  at  /i  by  the  outward  stroke  of  the  piitton  C,  and 

^■"~^ 
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liitKNUAKi)  II.  Mi.'Krtcif.— Gas  Cowi'RXSaoii. 

any  gas  leaking  a  second  time  past  this  piston.  Ls  expelled  at  F 
aiid  conducted  from  there  to  the  itincr  end  ot  the  barrel  W,  tobc 
force^l  out  through  the  discharge  J£  leading  to  the  Miction  or  inlet 
of  the  main  pump  or  compressor.  It  is  in  substance,  a  second  air 
puuip  to  take  up  and  return  any  gas  leaking  around  tite  piston  rod 
of  the  main  coiiipn.-».««r. 

Thi<4  invention  wc  du  not  notice  with  respect  to  its  mechanical 
features,  so  much  as  one  presenting  a  good  subject  on  which  to  form 
an  "economic  c-iitiatioii  "  in  which  the  amount  or  value  of  the  gas 
that  escapes  around  .1  piston  rod  with  commou  packin};,  should  equal 
the  extra  cost,  room  occupied,  and  mainlenance  of  tlie  added  devices 
involved  in  the  Invention.  I- vtrj-  new  invention  can  with  monc  or 
less  certainly  be  rediice<l  to  a  commercial  problem  by  setting  on  one 
side  the  value  of  the  functioiks  gained,  and  ou  the  other  side  the 
cost  of  providing  and  maintaining  new  apparatus  directed  to  these 
functions,  In  some  case^,  hut  not  many,  the  functions  are  increased 
or  improved  atKl  at  the  same  lime  the  agent  or  means  is  simplified 
and  cheapened.  Such  inventions  are  the  most  valuable  and  exceed 
the  rule  once  before  laid  down  in  these  notes,  that  in  order  to  succeed 
commercially,  a  new  inventiou  must  produce  better  results  at  tfae 
same  co»t.  or  the  same  rciiiilts  at  less  cost. 

In  the  present  case,  it  is  assumctl  that  there  is  a  certain  <juantity 
of  gas  escapes  around  the  piston  rods  of  the  compressing  engines  or 


ptmi[».  that  thu  gas  bK«  a  certain  vnlnc  iit  excess  of  the  ftret  cost, 
mom  nrqnined,  ood  mnmtcnaiice  of  tlie  itiv«iilion;  aUo,  that  the 
pTcaeat  incaiu  is  the  bett  yet  deviled  to  pm'cnt  such  loss.  TbcK 
are  the  obviotu  a»uitiptii>tis  od  vrhtcli  tlie  patent  U  based,  and  b>- 
thnr  trutb  or  fidlac>'  ftut  be  tlctt^riiiiunl  its  value.  Fractically,  the 
pblon  rui  fi  ma<tt  be  nutilc  enough  tutij^r  to  receive  tlic  auxiliary 
pomp,  which  havtug  the  miuc  Mtrokc  a»  the  muin  one,  doublen  the 
workinK  length  of  the  {listoD  rod.  udding  neirly  a  Ktroko  and  a  half 
to  the  length  of  the  main  frame,  foundationn,  and  the  lonjlitadinal 
^iMV  mjnited.  uUu  imtitiLi  the  maiatenaace  of  a  second  pUton  bend, 
two  valvca.  a  packing  glaud.  pipe  coniicctiona.  and  unless  the 
canptDK  f^  i>  oflTeoMve  or  daiigcrau\  its  value  cnn  haidly  pay 
tm  thrw  additionii  and  their  rare. 

Then  «KAiit.  if  the  pump  is  horinmtdl.  the  piston  rod  Ji  could  be 
Mifiplictl  with  two  parking  Imxcs  hn\-iiig  a  water  chamber  between, 
thai  Wtiulil  M;al  the  imler  one  ngain^t  tht;  es<.-a|>e  of  ({aA,  which  would 
tioUeet  OB  top  of  the  water  and  could  be  condtuted  back  to  the 
itsductioo  pipe  of  the  main  ptimp.  even  under  pressure. 

Wc  are  not  findiiiK  fnult  with  the  itivviilum,  but  «ugK^tiDg 
aKthodx  of  analysis  in  such  co^s,  and  |»inting  out  that  tufteimity, 
which  is  fitrcDgly  marked  here,  may  hav-e  but  little  commercial 
value. 


PHOTOORAPHIO    TOPOORAPHT.' 
Bv  Xrkbt  McCttxoiTiit.  C.  K^  Htm.  Tech.  6oc. 


The  object  of  ihi4  paper  h  to  present  a  method  of  »iir\-e>-ing 
whkh  wilt  be  a  valuable  auxiliarj'  to  plane-table  and  stadtn  work. 
aad  in  wimr  cases  »  extrcaicly  uocful  alnne.  It  ia  by  no  meaUH  new, 
hvl  b  t>ot  wry  well  knmra,  ntKl  its  ndvantngcs  are  so  ami  thai 
cmJDccni  who  ha^x  much  topographic  stmiQ-iDS  to  do  should  under* 
dandtL 

The  principle  ili-iicnds  upon  the  art  of  projcclinK  perspective 
rkw*  upon  a  Uorixuiital  plane,  ond  was  first  avrU  by  French  naval 
oSccn  in  the  beginning  of  tbi*  century  in  the  Mtr^'ey  of  coast  line*. 
Fcriqiecti\-e  ilmninKa  were  made  of  (.vrtain  places  from  tWYt  or  more 
pi^tian»,  and  Kxtant  angles  taken  to  wvcral  objcctA  in  the  land- 
scape, and  the  anf{l<r»  recorded  on  the  drawings.      These  drawings 


were  afterwards  used  in  the  napping  of  tlie  shore  tine,  and  the 
accuracy  of  the  work  depended  upon  the  skill  with  which  the 
sketches  were  made. 

The  invrntioQ  of  pho(t>graphy  made  it  posRible  to  do  better 
work,  and  Colonel  I-ausscdat  of  the  Krencli  armj'  luade  experiments 
oovcring  a  period  of  years  to  perfect  the  system.  He  pubUshcd  a 
wort  on  the  snbjcct  in  IJ^OTj,  and  tio  improve nietiLs  luive  been  made 
since,  unless  multttudinom  patents  for  cameras  can  be  styled 
improvements. 

The  system  is  extensively  nsed  in  Europe,  ond  is  xtry  little 
known  in  thiHcounlry.  where,  of  all  places  one  would  think  it  most 
valuable  from  an  ecoiioniical  standpoint. 

Instances  can  l)c  given  of  the  time  in  which  various  »un*eys  ha*-c 
been  made  by  this  method,  but  such  records  arc  of  no  ose  unle 
the  grotmd  were  kHomt,  but  the  French  engineers  generally  consider" 
that   a  topographiml  siir\'try  and  mcip,  when  a  camer;)  with  horizon- 
tal and  vertical  circtes  is  used,  can  be  made  in  une  third  the  titnei^ 
required  by  ottier  methods. 

Any  camera  may  be  u»«l  provided  it  is  perfectly  level  when  the 
view  is  taken,  and  the  smallest  size  adapted  for  the  work  is  one  with  a 
li  X  S-inch  plate.  Smaller  cameras  may  be  iiiied  in  tlie  satuc  manner 
as  a  sketching  pad,  to  carry  away  unimportant  details,  but  are  of  little 
practical  use  unless  most  excellently  made.  Alt  lenses  must  he 
good.  Altliouj^b  an  ordinary  camera  may  lie  a'^ed,  still  it  is  better 
to  have  one  for  the  purpose,  provided  with  two  levels  on  top  at 
right  aui{le.<i,  and  four  levelinj;  screws  beneath.  The  1>ox  .sliould 
be  solid,  and  focusing  doiie  by  means  of  the  objective  slide.  If  the 
camera  has  a  compass,  or  a  horizontal  limb,  and  a  vertical  limb, 
so  that  up  or  down  sights  may  l>e  taken,  it  will  lie  complete. 

GIas8  negatives  are  the  most  accurate  to  use,  hut  paper  negatives 
on  account  of  portability  arc  more  convenient.  The  weight  of  the 
glass  in  the  field  is  a  drawback. 

There  are  several  adjustments  of  the  camera  which  must  not  Iw 
neglected.  The  first  is  calicd  "the  test  for  register."  The  film 
on  the  seiisiti\-e  plate  must  exactly  replace  the  -surface  of  the  ground 
glass.  To  do  this  set  the  instrument  up  and  focus  for  a  distant 
view.  Make  h  scratch  to  show  the  relative  positions  cyf  the  plate 
and  tulle.  Take  out  the  ground  glavt.  and  put  in  one  with  a  trans- 
parent litm.  Focus  on  this,  and  make  another  mark.  In  actiint 
work  this  difference  must  be  allowed  for  by  clianging  the  focus  after 
the  removal  of  the  ground  glass,  so  the  61m  on  the  plate  will  be  in 
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Uk  riitfat  poiitkn.      The  Instnintctit  nutkvr  sltouM  aw  to  the  rT|;is- 
ttr.  but  it  u  ui  well  to  text  hi«  »'ork. 

Aa  evcTTlhtiiK  i1t-|vnils  u)k)ii  t)i«  (iicat  disLnnce  thin  miut  be  iicvti* 
ntel)r  dctcrmiimi.  I^ns  makers  OMially  stale  the  iocal  distaiKc, 
but  8»  H  b  liable  to  vary,  the  opcTAtur  hnd  better  detennttie  it  Mtzuclf. 
Far  iimiik  couvex  Icus  tluuMe  rn  planu  convex  lens,  meaatin 
fnm  optic  center  to  snrfAcv  of  giuuml  glsu.  For  dcnible  componod 
Irho*  proceed  u  followa  :    (PJK-  !■) 


P%.i 


Set  up  Bcivral  stakes  in  the  ground  distant  from  O  about  i\vo  ur 
Ihr«  buadrcd  fori  as  S  S"  S"  -S'"  -S"".  With  trnttMt  at  D.  mcnsure 
vtglcs  S  O  S*.  etc  Set  up  the  camera  at  O,  te\-vl  it  carefnlly, 
make  the  image  5"  coincide  with  a  vertical  line  Ihrough  the  cetilcr 
of  the  pintc,  and  ]ihotograph  the  HlnkcM.  The  greater  the  distance 
apart  on  the  plate  of  Die  stokeH  tlie  more  nixunile  trill  be  the  detcr- 

,  mioMKni  of  the  focal  length.     O  C  reprcaciiu  the  plate,  (' /*1he 

I'fiieal  leoKth.     Measure  /*  (""  on  plate,  then 


0P^~-  — 
ton.  a 

5  O  5"  =  a 


c«t.  a 


For  a  test  of  distortkoi  of  the  lens,  with  O  /'just  fouttd,  com- 
pttte  the  angles  SO  S  SOS",  etc..  and  if  they  agive  with  anglai 
taken  with  ihc  tramll  the  len»  i»  free  from  di^turtiixi. 

Scxt.  the  horitoa  of  the  x'tew  must  be  found.  Fiud  the  center 
frftfacBniaiKl  gl«i»  and  draw  a  vertical  and  bociionial  line  thnxtgh  It. 


Level  die  tttstnunent  ouefull]:,  and  set  beside  it  ma  engtueer's  lerd, 
with  the  tele<iCOpe  at  sune  height  as  the  lens  of  the  cancn.  WHb 
the  level  find  some  object  in  the  distance.  Turn  the  camcis  lo  this 
object  and  move  the  object  slide  up  and  down  uulil  the  object  i& 
exacily  at  the  intenedion  <rf'  the  lines  on  the  ground  glass,  the 
object  slide  u  then  in  its  normal  position,  and  a  scratch  on  the  slide 
will  detemiiue  that  positioti  for  all  time.  Tliis  scratch  adiould  be 
marked  zero,  and  graduations  shonld  extend  8bo\-«  and  below  it. 
The  lower  graduations  should  have  a  minus  sign  before  their  num- 
bers. The  plate  holder  sliould  have  four  line  needles,  !io  inNcrt«:d  in 
the  fratne  that  their  shadows  will  be  photographed.  When  the 
pictare  is  dei'eloped,  lines  scratched  oil  the  plate  and  ccMUiecting 
tlicse  points  will  occupy  the  same  jKRitiiona  as  ihc  lines  drawn  on 
the  ground  glass.     The  maker  can  fix  these  needles  in  place. 

The  horizontal  line  represents  tlM  hori/on  of  the  picttire,  and 
the  trace  of  a  line  ou  a  k\*:l  with  the  «nta-  of  th«  inslnunciiL 
The  object  of  graduating  the  vertical  movement  of  the  object  slide 
is  to  provide  for  a  changing  of  the  horixon  when  necessarv  to  limit 
sky  views.  Uy  uutiiig  the  number  un  thi»  index  wbeu  the  view  is 
taken,  the  actual  horizon  of  the  picture  is  set  off  fro«u  the  horizon 
of  the  instmir.ent  when  plotting. 

One  more  adjustment  and  wc  are  done.  Thi&  is  to  measure  the 
field  of  view.  Half  the  length  of  the  plate,  divided  by  the  (boil 
length  gives  the  tangent  of  half  the  horizontal  angle.  The  hori- 
zontal angle  in  the  field  of  \-ien'  we  reiiuirc.  and  dividing  300°  by 
this  angle,  gives  us  the  number  of  views  needed  to  go  around  the 
circle. 

Half  the  width  of  (he  plate.  di\-ided  by  the  (bcal  length,  gi'ves 
us  the  tangent  of  half  the  vertical  angle.  As  a  general  proposition 
it  may  be  stated  that  the  greater  the  focal  length,  the  smaller  the 
6cld  of  \-iew  and  the  greater  the  uccuraty  in  the  work.  The 
smaller  the  focal  length,  the  greater  the  field  of  view,  greater 
rapidity  (beeauae  fewer  views)  and  less  accuracy. 

To  Like  a  view,  set  up  the  camera  and  level  it  carefully.  Adjust 
to  foc^l  length  and  set  the  object  slide  to  the  most  favorable  position 
and  note  index  number  for  (ixiug  hori/.mt  in  views.  Then  adjust 
the5top,  set  in  the  plate  holder  and  ^-erify  the  lewUing.  The  levels 
are  apt  to  get  a  little  out  during  all  the  handling.  When  all  is 
ready,  take  the  |Mcture. 

In  the  test  for  distortion,  the  whole  idea  of  the  method  fur  using 
the  proof  is  given.     The  proofs  are  conical  projections,  and  the 


ofibc  cmter  the  point  of  view.  The  objects  repmented  are  so  &r 
disUnt  that  tlitir  imafccsnrc  fonnrd  on  tlic  same  fomi  pUiK.  and 
tike  poilit  of  sifchl  remniti!!  consbint  ra  id  |>erHp«clivc  drawing. 

Od  the  ptate  draw  the  horiitoiitiil  line  (the  iKiriion)  ami  the  vtr- 
tka]  line,  from  the  ftliadow»  of  the  points  of  the  needles.  If  the 
oljective  wai*  abo^-c  or  below  the  horizon,  then  instead  of  drotring 
it.  draw  ft  title  poniUcI  tn  it  above  or  below,  oh  imlicated  by  the 
iiMkk  nnmber  i>bM:r\-cd.  Hrotn  tbe  vertical  line  DKoaurc  to  the 
ri)£ht  <ir  left  to  the  object  you  ivisli  to  IcNratc,  and  divide  thixditttnnce 
b>-  the  fncal  length,  \h\s  will  ^ive  the  tnnt;ent  of  the  horijontal 
aaglc  froni  tbc  line  of  »ight.  I<n>m  the  horixonlal  line,  vrliicb  in  a 
trace  of  theplaxieof  the  optic  center,  measure  up  or  down,  as  the 
cane  may  be,  to  tlie  object.  an<l  divide  Ihiii  disttamv  by  the  focal 
Icngtb  to  obtain  the  tangent  of  the  vrrtical  angle. 

Rvery  point  Vx-ated  on  the  map  muKt  shun-  in  two  views  at  leaxt. 
TbcN*  i*icw«  arc  taken  fmm  poiuti^  previonKly  fixed  by  trianijalatica 
or  by  direct  tncnsurement.  The  points  fmm  which  the  views  are 
laketi,  murt  be  pifitted,  and  from  thc«c  points  lines  drawn  on  the 
bearin>ni  &vcti  in  the  field  notes  when  the  view  was  taken.  On 
Ibeic  licaritig^  lay  oIF  the  focal  di.itancc.  and  at  the  end  of  iliia  line 
draw  one  at  right  angles  to  rcprcHcnt  the  plate.  On  the  line  repre- 
•callng  the  plate,  lay  off  on  either  «ide  the  distaiiceii  from  the  vcrti' 
cal  to  the  object,  and  (hiD)  the  [mint  nf  vitr\  draw  lines  thmngb 
tbew  points.  The  Uncti  thnxugh  two  plates  produced  to  an  intcr- 
seetian.  locate  tlie  objects, 

Figure  2  illuAtratea  well  t)tc  metltod  of  plotting.  O  Cf  represent 
the  points  from  which  tlic  views  were  taken,  f/  O"  and  (!"  G  '  tlie 
platct.  O  /'and  tr  />'  tbc  line  of  direction  of  sight  -■/  /t  Cvte. 
asd  W  JF  C  etc.  represent  tm  the  plnte  tltc  objects  to  be  located 
and  tbeir  positions  oo  the  maps  are  shown  by  the  points  of  inter- 
atdiim. 


^- 


'X* 


:^: 


.^. 


•-^S^i:; 


4M 


fUOTiMtRAPUiC  TOFOGRATUY. 


To  fix  the  elcvatioa,  BCasurc  the  dtsUuio:  from  point  of  sigtit 
to  object,  and  multiply  into  tangent  of  vertical  angle  ■Iretdy  fbond; 
add  to  the  elevation  uf  tbc  point  from  which  tlie  sight  was  taken, 
the  height  of  tnstnimcnt.  and  add  or  subtract,  according  to 
whether  the  point  is  above  or  belor  the  horizon,  the  height  above 
ascertained.  This  will  £ive  the  elevation  of  the  object  above 
datuiu. 

Spheriral  alKiration  doe»  not  interfen  with  the  accuracy  of  the 
work,  provided  the  focal  length  is  a.'tctrtaincd  by  means  of  a  point 
near  tlic  extremity  of  the  f^ate  in  the  horizon.     (See  Fig.  1.) 

The  Acid  work  ntny  be  performed  in  one  of  three  way*,  or  a 
ComtHnation  uf  all. 

1.  The  ground  may  be  triangulated  with  the  tratisit  and  views 
taken  from  the  trinngubtioii  ]>oints  with  the  camera,  the  direction 
of  the  views  to  be  ascertained  by  azimuths  from  the  lines  between 
KtattiHis.  Thew  a/iinulhs  to  be  taken  by  a  compass,  or  by  means 
of  a  liori/ontnl  limb. 

2.  The  camera  may  be  used  in  connection  with  a  pocket 
coinpasK,  the  work  starting  from  a  measured  base. 

J).  The  work  may  be  done  with  n  camera  alone,  fitted  with  a 
coinpasH,  horizontal  limb,  and  vertical  circle.  In  this  case  the 
triaiigulatiou  is  carried  on  with  the  work.  With  ordinary  care, 
either  mellio<I  is  ];oo<l.  Tbe  camera  must  Ite  rigid  and  the  plate 
trnly  vertical. 

IJcluw  is  a  form  of  record. 
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The  index  ntiinlKr  may  be  the  same  or  different  for  all  views  at 
the  same  station,  Any  time  of  the  year  is  good  for  this  wojk,  and 
any  hour  of  the  day  when  tliu  air  is  clear.  Long  distances  between 
stations  should  be  chosen  as  8hort  bases  increase  error.  A  fcw  views 
only  arc  neoessarj-.  a*  skvlclies  may  be  made  of  unimportant  places, 
and  these  views  slionld  tie  well  chawn.  A  little  care  tjccrciscd  in 
selecting  positiou-s  will  save  much  office  work. 


vaoToaRArmc  TorcutupjiY, 


4U 


rpcMi  tbc  K-alr  tued  depends  tlic  accuracy'  of  tbe  plolttn^.  If 
tbc  scale  is  UfKC  Uiru  very  lonjit  si^liU  ^tmIll()  not  be  atlvmpled,  but 
if  the  pcn\t  itt  small  then  of  cotirw  tbc  mtige  can  be  loDKer.  Tbc 
r  ia  height  m  in  pr<>porti<m  to  llic  distance,  uml  Profc^Mir  Hardy 
<  that  with  ■  local  length  of  1 .04  feet  this  error  will  not  exac«d 
ooe  foot  iu  050  yards.  Colonel  Laussedat  luut  i^howu  that  with  a 
Jc  vt  nVt  with  a  focnl  length  of  O.A  m.  points.  1  .oOI>  mcttm  distant, 
ly  be  lepiuMDted.  and  with  a  acale  of  t»'»D  tbe  upcrntiuas  cnald  be 
idtKtcd  at  -l.ouo  mctcr». 

Wttdi  the  phites  are  prrpnrcd  for  plotting  tbc  ofBcc  notes  arc 
in  a  buok  in  seven  colomns  as  fallows  : 

MWM  OV    RKORD  TO  aaDtCU  KT.  TO  COMMOX  DATUll. 
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The  first  colnmn  i«  far  the  views. 

The  second  ccdutnn  oontitiiui  the  duttances  to  tbe  points. 

T^c  third  column  tltc  names  or  numbers  of  the  points. 

The  fuunh  colnmn  tbf  beigbt  aba%-«  or  below  station. 

Tbc  fifth  colomn  elevation  of  station. 

Tbe  aixth  column  elevntinn  of  pcrinL 

Tb«  »c%trnth  columns  for  remarks. 

For  drawiug  iu  contours,  the  GxiOf;  of  natural  and  artificial 
otiJcct»  ou  tttr  plan,  with  ibeir  lietghts  noted,  will  in\-c  all  the  data 
aeecwary  lotjether  with  a  close  inspection  of  tl»c  i»rixif«  ns  tlw  work 
proceeds.  In  the  case  of  a  ban  roiuilry,  witli  no  buildin^N.  fences 
«r  trcoi,  a  few  painted  stakes  or  Hags  put  in  at  salient  pointx  will 
aem. 

It  if  he»t  to  work  directly  from  the  ue^cativet  as  the  paper  poal- 
tires  arv  too  much  aflcctcd  by  atmosplieric  changes.  Blue  prints  an 
aacai^  lo  work  from  a>  silver  prints  if  positives  arc  used. 

Surveying  by  cainem  1ul«  c^iual  advantngot  with  snr^-eying  by 
plane-table  aa  it  is  a  (graphic  process,  but  it  is  mtirr  exact  than  tbe 
plane  table  aa  ntmosphcric  chanff^cn  have  no  cUcct  on  the  rcconLt.  It 
ismorer^d  in  tlie  field  work,  and  is*  nccurntr  for  marc  than  one 
Kile  in  tbe  plotted  work. 

\»  contpwcd  with  transit  and  .stadia  it  is  more  rapid  in  the  field, 
and  a  little  qoicker  in  the  ofBcc.      Like  it,  ibc  recocds  nuy  be  kept. 


md  reproduced  at  any  time  to  diflferent  scales,  sad  it  htis  a  ftirtlier 
advanuge  in  that  all  errors  of  observation  are  entirely  eliminated. 
Various  plans  &»-  saving  labor  in  the  officv  work  bavc  been  sug- 
gested, but  tills  paper  It  already  long  enough. 

Before  closing,  atleulion  should  be  called  to  one  point,  namely, 
that  tbc  notes  may  bo  sent  to  a  draughtsman  wlio  never  was  on  the 
work,  and  a  correct  map  may  he  drawn  by  liim.  \o  other  ntetbod 
approaches  it  in  this  partictdar, 

Tbc  literature  on  tbis  subject  in  French  and  Cciman  is  very 
extensive,  and  the  following  works  in  English  are  very  goocl  if  any 
one  desires  to  study  the  subject  farther. 

rHiotQgrapky  Apf>litd  lo  Surveying,  by  Lieut.  Heurj-  T.  Reed, 
U.  S.  A. 

Tht  Top^rapker.  //h  .ife/Aodt  autf  fnttntmaits.  by  Professor 
Haupt  (latest  edition). 

T^pographUat  Sunrying,  in  No.  72.  V*n  Nostrand's  Science 
Series. 


ENOINEEBING   OONORESS  AT   THK  WORLDS  FAIR- 


Tbe  Engineering  Congress,  to  meet  at  Chicago  on  the  first  of 
August,  will  tie  the  most  important  conference  of  the  kind  that  ever 
assembled  in  this  country,  or  in  any  country,  because  the  delegates 
will  represent  the  principal  countries  of  Europe  as  w«ll  a-s  on  this 
continent.  The  divisions  will  include  civil,  mechanical,  mining, 
militan,'  aud  marine  eagincers.  witli  in  some  cases  branches  nf  these. 

The  follon'iiig  extracts  are  taken  from  a  circular  isuued  hy  the 
general  committee,  and  gi^'e  all  required  information  : 

"There  will  be  an  opening  general  se.<KiDn  at  10  o'clock  on  Mon- 
day. July  31st.  ISdS,  iu  one  of  tlie  large  halls  of  the  Art  Palace, 
now  building  in  the  Lake  Front  Park  in  Chicago.  This  is  the  busi- 
ncs>.  or  down- town,  part  of  the  city,  and  not  .^t  the  Exposition 
grounds.  After  appropriate  addtesses  the  divisions  will  be  convened 
in  their  respective  session  rooms  in  the  same  buildiuE- 

Cards  (if  admi--^-*ioii  to  tin;  Engineering  Congnrss  will  be  issued 
by  the  Secretar>'  of  the  General  Committee  upon  the  presentation  of 
introductory  cards  given  by  the  officers  iu  charge  of  the  »t;veral 
divisions,  or  b)'  the  officers  of  the  societies  in^nicd  to  participate  in 
the  congress. 

The  cards  of  admission  will  entitle  the  holder  to  attend  the  meet- 
ings of  any  of  the  sessions.  There  will  be  no  entrance  fee  for  parti- 
cipation in  the  proceedings. 


The  procvcdingH  will  consult  of  tlte  reading  and  di.scaMion  of 
mch  lapm  as  shall  hnve  been  ae(Ti>tcil  by  ttic  inaiiagciucni  of  each 
diviiioD,  and  occnr^iinc  tn  tlic  nilcs  which  mnv  lie  adopted.  It  in 
<jt[n<twl  Th»t  «  Tiuinlicr  of  ilnriie  pii|i«.Ts  will  \>c  tKCttTtii  and  printed 
early  in  1893  *o  tliat  copies  can  be  otitaiiicd  i  but  not  fur  pli  blicntianj 
bjr  thoM  dcsirtii|{  to  offer  ojtitri  but  ions  tn  the  discussions. 

In  n-neral  the  papers  will  not  be  read  at  length  in  the  congreaei, 
bat  will  be  pdotetl  in  advance  and  prcscnlcd  in  brief  nhfttract,  at> 
that  the  dtscussjon  niay  pr(N:^:e«]  with  as  tittle  loss  ol  time  as  po«ti- 
Ue.  An  a  (fencral  rule  precedence  will  be  Riven  to  those  who  shall 
haw  KCtit  ill  dihCusMuiu  in  wrilinx,  and  stib.se<|iicntly  tn  th<n»c  who 
■ball  brnvt  given  doUcc  ol'  their  desire  to  be  heard. 

Panm  to  be  prrsente<l  will,  for  the  most  juirt,  be  twrtired  by 
dfavct  invllatkm,  but  nflers  of  |ui]Mm  tin  welcnnte  at  nny  time,  sub- 
ject. htMW^-cr.  lo  acceptance  by  the  officers  in  charge  of  the  divioion 
tu  which  such  papers  may  belong. 

Preference  will  be  gisTii  to  papers  which  relate  to  new  and 
tQpnrtunI  cxtnstructions.  machines,  processes,  mclhuds,  vxpeninent^ 
•nd  isToitigatioas.     It  is  vcf>-  desirable  thnt  |v.i]>crs  be  sent  in  early 
■ad  Ulb  may  be  cusential  for  secorinK  Ihcir  rnvomblc  couMdcratton. 
CoTTT-  '-t  rvlalive  to  the  time  when  prupo>eil  jiapent  must 

br  traa""  ■:  ncceptaiKC  Hhuuld  be  nddrt:&.>ed  tu  the  rcprcacntii- 

tivc  of  the  diviximiti  miici'nied. 

Opportunities  utll  Ik  i^n-en  for  ibe  dtKplny  of  wall  diagrmnu,  and 
of  9tcTei»piican  (magic  lantcrni  views  in  illustration  of  papers. 

It  t*  intetxlcd  that  all  pa[)en  primed  by  the  dtviitmns  :fdull  Iw  in 
English.  Paprr«  may  be  oflTcreil  in  I'rvnch,  Spanish,  Gcnnaa  and 
fitber  langnaec<i,  at>d  if  accepted  wiU  be  irnn^atud  and  printed  in 
£iigU»h.  Dbicu»ioas  may  be  tn  nny  oite  of  the  thicc  lAiiffttu^m 
nentioaed.  and  interprrtcrs  will  be  prm-jdnl  whcne\'cr  ncce^iuiry. 
It  it  evident  that  contributions  requiritid  translation  'ihould  be 
traoMUtlal  at  the  earliest  possible  doy,  Infonnatioti  coucvming 
Kile,  tin  of  drawingit,  etc.,  i^hould  be  obtained  from  tlie  reptcaentn- 
lives  of  the  cJi%-iMonA,  who  will  also  i»nc  advance  copies  nf  the 
papen. 

A  daily  proirramme  will  be  tMued  each  inortiing  by  the  Geneml 
Oantmittec  stating  the  order  of  papers  and  proceedings,  so  that 
eaginecr^  in  attendance  may  select  the  icasioas  at  which  iticy  prefer 
lo  be  proent.  This  programme  will  indjciitc  the  rules  to  Ite 
irtlowed.  and.  sts  far  as  pfacticaUc.  the  speakers  wlio  arc  to  take 
pait  in  the  diMMtssions. 

TbvTv  will  \fc  five  monitng  seadoos  of  the  tltTuions,  Kunc  of 
which  may  be  joint  faewooas. 

The  congress  will  terminate  with  a  gerteral  morning  session  do 
Satnrday,  Aug  fi.   18S3,  on  which  day  thac  will  be  no  divialoaal 

ttWkMU. 

The  af^ervoORs  may  be  devoted  to  farther  nttings,  or  to  visits  to 
tlic  exposition,  uc  other  poiuu  of  cngiitcering  interest,  aatuny  be 
4riermincil  by  the  divisioDa, 


It  is  expected  that  the  evening*  will  be  given  up  lo  receptions^ 
oiitl  iocial  iutea-our^. 

It  t«  coiitciiipliited  to  publii^h  the  entire  proceettings  of    tlie 
Hiiginecring  Congress,  and  to  i*<;Il  copies  at  cost  to  cngin««n>  who 
may  -subscnlx;  for  Uic  sanit.  but  tht  sodcties  having  iu  charge  the 
inanagcnicnt  of  divisions  will  have  the  right  of  publishing  appropri- 
ate portions  of  the  proceedings  of  their  divisions.     All  coutributiousi 
accepted  will  lie  suhject  to  the  iisunl  control  of  these  societies  over! 
their  own  publications,   including   the  editing  of  luaiiuscdpts,   tliej 
deteniiinatioii  of  lyitographical  .style,  and  tlie  number,  .-Mralc,  and  kind 
of  engravings,  the  concurrence  of  the  Author  being  sectired  on  all 
essciuinl  {winls,  and  priiofs  being  submitted  to  him  when  time  per- 
mits.     This  will  not  interfere  with  any  publication  for  which  the 
Auxiliary  may  arrange. 


ADVBRTISINO    BY    TECHNICAL    PAPERS. 

One  of  the  KurojHfau  journals  of  high  standing,  comes  this 
nioiilh  with  a  criticism  respecting  a  paper  read  before  tlie  late  meet- 
ing of  the  American  InNtitiite  of  Kleclricnl  Kngiiicers  on  "'  Mtoa- 
nitc."  which  it  Lt  claiminl,  is  merely  a  trade  advertisement.  The 
criticism  includes  amilar  proceedings  in  other  countiies  aud  in  other  1 
societies,  and  invites  the  (juestion  of  how  to  avoid  the  misuse  of] 
technical  ns:.tociation.s  in  such  cases. 

The  line  of  distinction  is  easy  to  set  Qp,  in  so  far  a«  the  nature  | 
and  objects  of  such  papers,  but  to  form  gcDcntI  rules  to  exclude 
advertiNing  papers  is  not  »o  ea^y  a  matter. 

Memlwra  engaged  in  certain  technical  branches  of  industry  sue 
of  course  to  be  excused  for  presenting  that  which  they  best  under- 
stand, and  the  benefit  that  may  be  derived  from  pajiers  of  the  kind 
is  not  lessened  by  the  fact  that  the  author  is  cotumerdally  con-  ■ 
ctrned  in  the  matter  presented,  but  there  arc  proper  hounds  which 
common  discernment  M'ill  jHiint  oiil,  where  in!*truction  ends  aud 
ffldvertising  begins. 

There  is  no  denying  that   the   incentives  to  produce  technical  ] 
papers  are  in  most  ca»e»  perwMud  udvantnge.    All  hnnian  actions  have 
such  an  object,  hut  as  bcfoiv  said,  there  is  a  limit  fixed  by  good  breed- 1 
ing  and  education  which  mtist  be  ob.<icr\-cd.     In  one  of  the  priiK-ipal] 
technical   ^ocietie«    in    Knglatid   there   is   n   wholesome   regulation 
respecting  papers,  demauditig  that  they  must  be  orritlen  in  the  third 
pei^on.  or  the  impersonal  pronoun.    This  is  a  lir^il  and  main  >>lep 
toward  shutting  out  the  advertiser.     H«  deals  in  "  wc,"  *'  us,"  and 


astic  (|i 


and  la  iraaplusficil  if  be  fiod»  the  pronoun  Htrlckco  out  of  hti 
mAntucript.  Therv  w  a  rule,  simple  and  obvious,  gm'cniiitg  Ihu 
nMto'.  not  oaly  in  lecliniail  pnper-i.  but  in  all  catrfi.  It  Uthis: 
inMtciper  is  a(l(lmise<]  to  mon:  tlinii  one  ]>ei>f»i,  or  tu  persona  not 
known  aliould  lie  written  in  the  third  purscMi  or  impersonal  pronoun. 
'Whalevcff  is  private,  nddnssed  to  one  [ktwii,  rnn  tv  written  in  the 
first  peraon,  luiii  may  be  uldrcsKd  tu  the  .'tceutid  iKrrsoii  if  on 
ac^uaintJincc.  IHiblic  papom  and  all  advertisitif;  matter  of  what* 
«nr  kind  comes  in  the  dnvi  first  niinie«l.  nml  well  eilncnlrd  people 
30  frame  sncb  matter.  By  e«ltK-iili4m  is  not  moint  m>  much  nchol- 
astic  qaahficatton  as  ut  acquaintance  with  the  customs  and  the 
itkjDal  rules  of  literature. 

To  thoae  not  acciLHtomcd  to  writing,  it  sccmB  a  most  difficult 
mtter  to  write  in  the  impersonal  pronoun,  but  it  is  not  bo.  It  la 
ooljr  a  natterof  snrocNtudy  and  vdiication  in  the  nrl.  and  it  i<i  in 
this  way  that  oar  technical  MX-ictie»  may  to  a  ^rcat  extent  avoid 
BdrertiHing  matter  from  getting  on  their  records.  The  society  bclbre 
rdemd  tu.  the  Institution  of  Ciinl  Kngineers  in  I-nglitid.  has 
always  bad  sncb  a  rule  in  respect  to  paper*  contributed  to  thut  aiso' 
naliMt,  and  QO  complaint  is  ever  made  of  it.  It  is  natural, 
CMy  and  proper,  to  the  extent  then  demanded. 

In  Aoutc  cases  the  pronoun  is  unavoidable,  but  it  can  always  be 
in  the  third  person,  as  the  *' author,"  or  **  writer,"  and  need  never  be 
"I,"  "me,"  or  "tis."  The  audience  and  the  public  to  whom 
technical  papers  and  technical  matters  of  all  kinds  aiv  supposed  to 
be  luldreaaed.  arc  not  concerned  in  tlK  pcrsoa.  bat  the  subject, 
mlcaM  it  be  in  the  case  oT  aomeoue  highly  dislinKuishcd.  In  fact, 
•peaking  Of-  writinK  in  Ibe  first  penon  iniplic*  such  diKtinrtion. 
Alexander  von  Humboldt  in  itdcoce,  Mr.  Corlyle  in  casBTS,  gr 
Virdkow  in  medicine,  may  n-ritc  in  the  first  person,  after  the  manner 
M  Uags  and  great  people,  hut  the  same  thing  wttulil  tvcome  ludi- 
aaam  in  the  caw  of  people  leas  eminent. 

TlUa  auhjcct  is  dwelt  upon  because  it  seems  tlic  iin<t  step  and  an 
tamf  one  lo  lake  in  preventing  the  presentation  of  technical  papers 
in  an  advrrtisinE  form,  or  in  a  form  oflcnsivdy  so.  It  is,  mnno^'er, 
a  role  wbkh  would  be  of  more  benefit  to  (b<»e  prcMnting  papem 
than  to  anyone  else,  becnnxe  uUIing  to  the  lUgnity  and  dress  of  the 
matter,  and  siirrading  a  kind  of  iuformation  that  ma»t  people  wiQ 
be  very  tlunkrul  for. 


UiUtl-aPBEl)  MORTItiiSa  MACntSK. 


ill 


BIOB-SPBBD   MO&TiaiHa  MACHIMB. 


ritX  J.  ».  I-AV  A  XOAK  tOMCASV.  CIXCIKSATI.  OHIO. 

The  mortinng  nutohinc  sliowii  in  tlic  drawing  im  llic  offposite 
i>a  Rcmt  dragn  Tor  a  machine  which  may  be  cUimed  a.«  a 
ly  American  ooe.  The  terrifK-  si>cc<I  at  which  ihcy  can  l»c,  nnd 
driveti  111  most  cases,  is  not  a  congenial  feature  iti  tlie  older 
countnes,  besides  the  method  of  operation  is  one  Dot  much  known 
itatde  of  oHr  (»wn  factories. 
In  1870  llic  hi);lic9t  speed  vrttfa  Huropeau  machines  was  about  l&O 
irrolmionfi  per  minute,  while  Amerimn  niachinex  were  driTeii  at  000 
Intions  per  minute,  and  had  na  eSieicncy  greater  even  than  the 
in  speed.  Since  that  time  have  followed  various  iuiprove- 
aents.  ending  up  with  a  hollow  chisel  attachment  shown  on  tlie  left 
of  the  pnsaoiE  niachine.  iluii  will  no  doubt  be  very  useful  in  mauy 
cMca,  especially  for  hard  woo<l,  and  when  rectangular  morti»e«  aie 
nqnircd  for  nfth  aiullionii  and  the  like. 

The  main  fcatuirs  of  the  machine  arc,  that  the  feed  movement 
Ispcribnned  by  the  tabic,  the  material  being  raised  to  the  chiacl, 
aad  ibe  revenat  or  inieimitteiit  mtation  of  the  chisel  is  performed 
by  Uk  frictkiQ  of  a  nlipping  band. 

Tbe  cfltect  of  table  feeding,  is  to  alter  tlie  whole  nature  of  a  mor- 
tWo^  BMchinc.  and  eliminating  the  complicationit  lliat  necessarily 
twianic  to  aQ  machine:^  that  fexA  the  chisel  down  to  the  wood.  The 
crank  ahaft  becomes  fixed,  the  recipnxrating  parts  u  plain  ^WAv  and 
chisel  bar,  and  there  is  no  limit  of  speed,  except  in  the  pre^enlation  of 
tbc  wood.  The  slipping  belt  not  only  rcVoKts  the  clii-scl  and  chisel- 
bar  isstaatly  and  independent  of  the  lecipmcating  motion,  but  bokb 
it  finnly  when  reversed. 

Take  it  all  in  all,  the  production  of  this  t>-pc  of  mortinng  ttuchine 
w«»  one  of  the  greater  a<ivances  toward  simplicity  and  cRkicncy 
that  can  be  referred  to  in  the  history  iA  any  wood-working  inachiae. 
Ttie  bollnw  chisel  attachmeut  in'  tlic  present  machine  aerms  la 
oUl  fcr  Du  addition  to  the  mechanism,  except  a  tatall  slide  accn  at 
tbe  lowtfr  end  of  the  boring  spindle  on  the  left,  and  no  cbanyc  finom 
boriof  lo  moftising.  except  to  jnneit  tbe  hollow  punch  abovn 
dctacbcil  at  Uk  side  of  the  machine. 

Tbere  an  i^oos  rrfinements  in  the  machine  as  here  produced  by 
tbe  ).  A.  Fajr  &  Kgan  Contpany,  attd  tbe  design  is  one  of  the 
IttiaaS  and  tieat. 


35-TON    REFRIGSBATma     filAOHlNB. 


VUIjCAH  iron  works.  SAN   FRANCISCO. 
(Se«  rtvnlla|ilrcr,t 

Tile  frontispiece  in  the  preiieut  number,  Shan's  a  refrigerating;' 
macliiiic  constructed  by  the  Vulcan  Iron  Works,  in  this  City,  that  L»j 
au  example  of  kooJ  practice,  and  warrants  the  assumption  that  in 
tliis  line  of  ciigiueeriiig  work  the  cstabh^inieiiti  on  thi»  Coast  can 
maintain  a  successful  competition  with  makers  anywhere.  ■ 

We  examined  this  machinery  before  it  was  sent  to  the  Gambri-     ■ 
nus  Brewing  Co..  of  Portland.  Oregon,  for  whom  it  w»& constructed, 
and  were  a  j;oocl  deal  astonished  at  the  care  with  which  many  of  the  ■ 
details  were  worked  out,  especially  the  clearances  in  the  ammonia 
cylinder  or  pump,    which  have  been,    by  careful   fitting,    reduwd 
almost  to  nothing  at  all.     The  proportions  throughout  for  all  paitsj 
are  heavy,  corresponding  to  the  high  pre-tsMre  dealt  with,  and  a*i 
seen  in  the  drawings. 

The  steam  engine  is  of  the  Corliss  type,  in  so  far-  as  valves  aod) 
method  of  regulation,  bnt  is  of  increased  strength  over  the  common 
engines  of  like  diameter  and  stroke.  The  ammonia  cylinder  is  stir- 
rounded  by  a  jacket  for  circulated  water,  to  avoid  heat,  and  the 
piston  r<>d  glniKbi  are  also  arranged  to  I>e  cooled.  The  valves  set 
diagojially  so  ^^  to  shut  dose  to  a  chamfered  piston  head  and  avoid 
ctearance  there.  ■ 

The  Vulcan  Iron  Works  have  Iteen  eminently  sticce.«tful   in  this 
line  of  prattio:,  and  are  now  engaged  in  making  two  other  piants  of 
similar  design  to  that  showti.  for  firms  in  this  State,  and  have  exe- 
cuted successfully  n  number  of  foreign  orderx  for  ice-makiugand j 
Other  refrigeraliug  machinery. 

It  has  taken  a  good  many  years  for  people  to  &nd  out  the  many 
uses  and  importance  uf  Imv  tcm|>eriilnre  in  prywerving  food,  and  in 
various  imUi-sirial  processes,  also  a  good  many  years  to  perfect  the  ^ 
macbmery  required,  but  there  is  now  no  impediment  or  risk  inS 
adopting  such  plants.  The  Vulcan  Iron  Works  recently  furnished 
apparatus  of  the  kind  for  freezing  salmon  in  Alaska.  preparaiOTy  to 
shipment  of  the  fish  to  the  Eastern  markets. 


El-AjVH.tTlV£  SUHFACtC  CflSOJiSSimS. 
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BVAPOBATtVB    SURPAOB    CONDBNSERS- 

Mr.  M.  LonKridKc.  a  well-known  civil  engineer  in  I^nhIod,  h*» 
bcm  makiu);  sotite  ex|Kriii>etits  w!th  ev'apomtive  coticlciuets  that 
khoald  romniaiid  attciitioti  here,  whi-it  conck-nsation  t<c  inorv  import- 
■at  than  in  any  uthcr  Auiotciin  city  of  tbe  sirx,  anil  tltc  cxpcdlcata 
nnw  stlopteU  an  U>tb  cxtcnsUt;  ami  expctuive.  At  the  I'nicm  und 
Riidciii  Iron  WorlcA,  Also  at  «evcral  of  tlie  lari;te:(t  cable  railway 
power  botuKs.  cooltnj;  tTniit;h!t  have  been  erected  on  tltc  roaf«.  antl 
are  nuiintained  with  a  Kood  de«l  of  nnnoyanoe  aitd  expen!<e.  lu 
olbcr  C8>cs  long  lints  of  pipe  haw  been  laid  to  tbc  bny  and  salt 
water  tlmwn  in.  Such  pipe*  are  suliject  (o  bring  cloftged  !iy 
moMcb,  or  otber  mariuc  Kiowtbs.  so  that  ou  tbc  wbuk  the  Kain  of 
a  vacuum  i«  nt  a  cost  veo"^  neiirly  t.t|tiiil  Id  tltc  sai-in^  in  fuel  cfTccttil. 

Kvaporntivc  condcnwni  are  those  wherein  the  ».twini  puwes 
thnmich,  m  into  pipes  exposed  to  the  afr,  with  water  triclclitig  over 

their  tmtcr  surface,  niwl  comrspond,  except  in  their  object,  to  uppa- 
nUiu  t;mpk)j>-c<l  for  uvapuratinj;  cane  juice  tn  I^uisiatut  tn*etity-(i\-« 
jrcan  ago,  aad  poMibl>-  at  thb  time.  Thin  cuiislDted  in  ticr^  of  cop- 
per pipCK,  lhn>iigb  which  llie  hut  steam  was  cumluctol,  mul  ovtrr  tbc 
surface  of  which  the  cnnc  JHit-c  trickled  in  such  tiufliitity  that  it  wan 
crapumted  down  to  thick  »yrup  at  tbc  faithcst  point  from  the  sup- 
ply, or  at  tbc  lowest  point. 

In  Mr.  hoagtiAge'*  experiments  the  condettser  mu  fbrtned  of  twn 
nnrs  of  vertical  iron  pipes  4,^;  inches  diaiuetcr,  joined  by  orcbcs  at 
(be  tnp.  tbc  tiatcr  l>dii|;  MippUed  at  tbc  higbc»t  point,  azul  per- 
miued  to  flon'  down  over  the  ^TTtical  pipe*,  which  are  set  in  two 
main  tnmki  of  larger  bore,  the  coitstrnction  t*cing  nearly  identical 
m-ith  a  CDtniDna  rndiAior. 

Tbe  Migar-mill  evn|>nratont.  before  referred  In.  were  miH-h  more 
perfiect,  cnaiBtinic  of  thin  o^iper  pipes  of  4  lucbcs  diameter,  set  bar- 
iaiiataUy  in  tiers  .ilMiut  mrvvra  feet  btgb,  encb  lirr  haviii}(  cightcm  to 
twenty  p<p»,  the  endit  joinc<l  by  "  retuni  "  fittineK  at  otM  side,  tlie 
other  cndu  conncdiniE  to  a  xirTtical  supply  piiw.  The  cane  jnicc  wax 
fed  on  IIk  (of>  pipe,  and  descended  from  one  to  another  in  a  thin 
ahcct  until  it  ran  off  ax  a  synip  at  the  bollom.  We  mention  this 
nutter  to  iibow  ibat  the  method  iii  not  new  in  ao  br  as  its  general 
fcalnm.  Of  courae  the  olqcct  was  different  in  the  tw<>  cA»n,  uoc 
va*  lit  boil  or  evaporate  Ayrup,  nod  the  other  to  condcUK  the  Mcam 
in  tbc  pipcK.  but  the  method  U  quite  the  same. 


AH  KVAI'OHATfyK  SVKfACE  COypKiV.SKJtS. 

Before  noticing  the  results  of  Mr.  I^ngridgc's  experiments  we 
win  quote  the  following  interesting  remarks  from  an  article  of  liis 
in  Induilyies,  London,  No.  353 : 

"  Roughly  e]>«aking  we  mny  say  that  with  an  e\-aporative  con- 
denser one  piMinil  of  water  evnponiteil  on  the  oiiLwIe  of  the  eon- 
den.<«cr  is  sufficient  to  absorii  the  heat  giwn  up  by  one  pound  of 
steam  condensed  inside,  or  that  the  n-eiglit  of  cooling  water  is  only 
equal  to  the  fcc<l.  In  practice  it  is  c\-cn  less,  for  certainly  jsomc  heat 
is  lost  by  radiation  and  conduction.  As  in  the  case  of  the  ordinarj* 
surface  condenser,  the  condensed  steam  is  pumped  back  into  the 
boiler. 

tf  tlii»  explanation  be  correct  it  liecotiies  evident  that  when  .tnch 
a  condeii^r  can  be  put  up  no  engine  neefl  woik  iioii-coudeti^tng  for 
want  of  suBficienl  cooling  water.  For  the  fc-ed-water  required  for 
a  non -eon  den  sing  engine  being  more  ihan  sufficient  for  a  conden^ng 
engine  developing  the  same  power  would  a/orlion  be  more  than 
sutlicicnt  to  condense  the  steam  from  the  cxindcnsiiig  engine  if  u»ied 
on  an  evaporative  condenser,  while  the  fact  of  the  coiidcn^Tcd  steam 
being  retnrne<i  to  tlie  lioiler  wotikl  render  the  provision  of  fresli  feed- 
water  nnnecc»>ary,  except  so  much  as  might  be  re<]uired  to  make  up 
the  utsual  small  leakages  and  Io!*ses  from  safetj'  valvea.  drain  taps 
and  glands.  It  was  to  ilhiMrate  this  |irop<mlii>n  Ibat  the  observa- 
tions about  to  be  described  were  made." 

The  cxperiuicnts  referred  to  were  made  in  Dundee,  Scotland,  in 
the  works  of  an  engineering  finn  there,  who  made  the  condenser, 
and  employed  it  in  their  own  works.  The  following  partieulars  are 
taken  from  Mr.  Lougridgc's  table,  and  include  only  one  set  c^ 
observations  taken  on  a  dr>'  day  : 

TMiiperatiire  o(  Air.  Degrees  Falirenheil  .  - 0(1 

l^xlcTDKl  ^iirftco  of  Co>i<teB>eT,  Square  Feet 272 

Dnniitnii  «r  Trinl.  Miituies. 115 

U'ctght  of  tUcatn  CondcasciL  PcramU 8U') 

Weight  of  Water  in  Circulalion.  ]V>undi<iboat} \,sm 

Weightof  Fresh  Water  Addcl.  I^ouiidi tm 

Vacuum  in  ComlriiMr  per  Gau);e,  InclieD. 34.1 

Iiiitinl  Teiti|»wTHure  of  Citeulatiug  Water.  Degree*  FahrenbHt  IH.B 

I'inal  Temi)crature  of  CirculnliiiK  Water.  Uttgrvvi  Puhrealieil .  ISS 

TentgiTTatun,*  of  Sui)]i1cineiitary  Frcsli  W,-iter.  l>rg.  l''abiei]lKit  58 

Weight  of  .'itcBro  CnndetiMMl  per  BJtiiut(>.  Pi>uim1«  (t.95 

Weigbtot  CircuUting  Water  I>cli\-crcd  per  Minute,  I'ouiiils. .  11.1.1 

We  need  hardly  say  that  this  is  masA  remarkable.  The  weight 
of  circulating  water  delivered  per  minute  is  not  set  down  in  the 
cxpcrimciU  quoted  above,  which  was  made  (Hi  a  fine  day.  bnt  is 
gix-en  iu  a  previous  experituetit  made  on  a  wet  day,  and  we  have 
substituted  the  figures  in  tbe  column  aboi^e,  for  a  dry  day,  so  the 
amotmt  i.s  perhaps  too  small. 
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AmunlaK.  u  Mr.  Loogiidgc  cUinis,  that  a  given  rrigbt  of 
cooling  water  will  contknw  aa  equal  wdgbt  of  steam,  or.  in 
other  words,  that  the  coding;  water  requiied  is  no  marc  than  Ibe 
facd  water,  there  t?  uo  tcoson  why  nearly  all  the  steam  engiocn  in 
uac  >boi]lil  not  be  made  condensing.  There  b,  indeed,  no  tou  of 
water  at  all  to  be  considered,  because  there  i^  no  waAe  except  b>* 
evaporation  rroni  tlie  pipes,  and  the  i-uolitiK  water  amouots  to  do 
nwMV  tlitto  the  (eed-water  for  a  noii-coodeniung  cngtncv 

In  common  candeiuinft  apponltu  n-here  the  water  iit  cimilated 
and  rooted,  the  volume  of  water  passing  throti]{li  the  onidenaer  is  at 
least  twenty-five  times  as  much  as  the  feed-water,  or  2S  ponnds  of 
water  la  required  to  cotidense  one  |>oiit)d  of  ftteam.  The  cooliuj; 
appafalns.  whatciTT  it  may  be,  in  oti  the  satue  scale.  On  this  point 
Mr.  l«ongnd^e3a>s: 

*'  In  the  caw  of  the  ordinary  Mtrface  coiidi-itx-r  the  tvotk  U  done 
in  ■  dosed  resael.  and  the  beat  gxvetx  up  by  (be  ^aeam  ts  employed 
exdusivxiy  in  miMng  the  temperature  of  the  cooUng  water.  The 
CDOlini:  or  beat-traaunittiiii;  »ucfncv  is  cfmiparatively  small,  varying 
ftom  atxral  tme  »<iuare  foot  per  indicated  horse  power  in  ocvnn-goinK 
stramshtps  to  2'-j  square  feet  for  land  engines  in  the  tropics,  but  the 
i|uoUty  of  tuahng  niiter  retjuiied  Is  hirKc,  fur  each  ]iound  of  water 
can  oaly  absorb  ntie  therm.il  unit  in  rising  one  de);ree  in  tempera- 
ture. Tlius  if  the  cooling  water  I»c  heated  frwn  tW  to  110°  each 
pottnd  will  only  take  up  HO  themial  units,  .mil  the  ntiniher  of 
potnHls  feqairvd  to  nbwrb  the  1.000  nnit^  lilierntcd  l>y  the  coinIen»«- 
tioa  of  one  ponni]  of  stenm  will  lie  1,000  -i-  t^  =  20.  or  the  weight 
nl  cooling  water  required  will  be  about  twenty  times  the  weight  of 
tbclecd." 

The  thcmiul  analysi-s  whi<:h  involva  a  second  table,  wc  wUI  not 
kater  upon  further  than  is  nliove  given. 

In  respect  to  the  coodcai(cr  used  in  tbeac  experiment*  we  will 
ventme  the  opinion  that  it  wa.s  by  uo  meauH  a.i  c£^;ctive  an  might 
haw  been.  The  metal  was  I'l  inches  thick,  and  the  main  faces  ver- 
tical. If  the  metal  is  |s  inches  thick,  and  the  surfaces  vet  at  an 
iudioattoa  low  enough  to  cause  a  alow  flow  of  the  cooling  water, 
the  efleet  would  certainly  be  heller,  and  if  copi>cr  instead  of  iron, 
the  effect  would  lie  much  increased. 

In  thift  climate  we  have  the  advantage  of  a  cool  atmosphere  in 
■haded  sttnalions  exposed  to  the  wind,  for  nearly  the  whole  of  the 
year,  tnclnding  the  warmest  days  in  summer,  and  there  is  no  doubt 
that  properly  constructed  cvaporotivc  (.\)nden.icrs  can  !«  employed 
bm  with  much  saving  in  the  amount  of  fuel  consuronl  (\ft  steam 
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There  js  in  Caliromia.  s  peculiar  iadustrial  interest,  born  in  late 
years,  unique  in  nature,  and  one  that  can  not  well  be  carried  on 
without  trcspa»iing  on  the  property  and  right»  of  others — that  of 
hydranlic  mining. 

This  term  is  applied  to  the  use  of  •■pouting  water  delivered  from 
nozzles  under  high  pressure  as  n  ineaiu  of  eroding  and  disintegrat- 
ing the  earlb.  espi-cially  clay  formations,  which  are  torn  away  in 
ihousauds  of  tons,  and  washed  by  the  same  water  into  streams  to  be 
carried  down  to  lower  levels  and  into  navigable  streams,  building 
up  the  bottom  and  banks,  raising  tlic  let.xl  until  the  cultivated 
alluvial  lands  arc  flooded,  or  covered  and  destroyed.  This  operation 
has  been  formerly  carried  on  to  au  extent  that  surpasses  any  iufer- 
ence  that  can  lie  derived  from  description  and  without  seeing  the 
giant  iioiulex  at  work.     It  is  lerrtlic,  and  the  results  are  amazing. 

The  evil  done  is  two  fold,  the  destruction  of  lauds  tbat  belong 
to  private  owners,  and  the  obstruction  of  streams  that  serve  public 
purposes,  also  by  the  deposition  of  Hilt  in  the  t>ays  at  Snn  FrniKisco, 
producing  ph>-wcal  changes  of  great  extent,  so  the  general  govera- 
nieiil,  as  well  as  the  farmers,  became  complaiuants  against  this 
aggressive  industry. 

The  Rovcmraeiit  authorities  have  by  exhaustive  observations, 
detenniiied  tlie'"fact"  of  damages  to  navigation,  and  the  altera- 
tion of  streams.  The  injury  to  farm  lands  is  obviouK,  without  scien- 
tific investigation.  We  Iiave  seen  ou  the  Feather  Kivcr  the  tips  of 
the  trees  of  an  orchard  sticking  a  few  feet  out  of  a  waste  of  sand, 
attd  vegetation  blotted  out,  because  there  is  not  in  this  coarser 
"debris."  as  it  is  called,  any  element  of  fertility,  and  lands  once 
covered  arc  lost,  for  ages  at   least. 

The  finer  silt,  called  ■"slicken.i"  remains  in  suspension  and  is 
carried  down  to  the  bay,  or  bays  around  San  Kraudsco.  into  which 
the  two  great  rivers,  the  San  Joaquin  and  Sacrameuto,  discharge 
tlicir  waters. 

These  bays  make  up  000  miles  of  coaM  line,  but  there  is  enough 
alicbens  to  coat  the  shores  with  a  layer  of  this  fine  silt  wherever  the 
currents  are  not  strong  enough  to  wear  it  away.  The  tide  flows  up 
into  creeks,  estuaries  and  bights  of  the  hays,  and  when  the  water 
comes  to  rest,  the  "  slickens  "  settles  down,  building  up  ev'ery  where 
autil  vast  areas  are  .shallowed,  and  become  mud  sloughs  or  morasses. 
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U  i-t  tnir  tliis  pTOC««s  htts  always  been  going  on  bir  natnral 
ci(.dfoa  anil  iitdepcnilcnt  u[  hydraulic  iniaint;.  ''Ui  f^'y  <ti  ^  t^Jt^w 
rate,  and  the  deposit  was  diflVrctit.  TIk-  Datitral  silt,  It  may  be 
colic*),  watt  mainly  Moil  or  dvbri-t  thnt  wlicii  fnrslitMied  and  lite  haIi 
waabed  oat,  was  frrtilc  land,  but  the  aMnpoiiiid  from  llic  mines  is 
of  a  dificreot  character,  and  the  proceas  of  dcpositioa  has  g<tK  on 
al  sacfa  a  rate,  thnt  jxroplc  now  living  and  not  old.  have  seen  a  total 
dungc  in  lh«  hvdro|j:ra[>hy  of  the  riverw,  niid  very  near  u  di^truc- 
ttoo  of  oavigntlon  in  the  Satranicnto  and  suntc  tdljuUur  streama,  oUo 
hare  aeeo  lar^  nrcas  of  the  most  frriitc  Iniid,  cither  covtticd  with 
■■Bd  or  droimed  with  water  by  chnnge  in  the  level  of  stnam*^  or 
atMmcltoa  to  their  flow. 

It  is  not  tlic  purpose  to  deal  here  with  the  technical  condittons  of 
Ihfai  matter,  lience  "qiLintttieA"  will  not  be  included,  but  instead 
Mime  cnmmmLa  made  on  the  economic  and  legal  aspect  of  tlw  prob- 
lems.  The  ocpinic  laws  relating  to  <Liin.<R<rs  in  so  far  as  Injur)' 
Id  pemonal  property  vere  quite  siifhcicnt  to  deal  with  the  cusc.  btit 
aa  tutvi|{atina  vns  aImi  involved,  the  paternal  functions  of  this  Gov- 
cnunent  wete  int-okcd.  r«su1tiM(;  in  decisions  by  the  Federal  Courts 
JahibiHng'  the  pur^tuit  of  hydnulio  niiniiig  in  certain  cases,  or  in 
an  CBMs  when:  the  debris  was  carried  into  navigable  slreotas.  Thb 
dtputure  (rum  the  code  or  common  Inw,  of  conrw  colled  for  9|)ceia1 
acta,  and  a  new  law  was  enacted  by  the  Last  congrvsa  defining  certain 
condiliutw  under  which  bydmnlic  mining  couM  he  carried  on.  This 
lawpnmdei  for  a  comniis!>ioa  of  tlnev  memliers  tol)e  selected)  froia 
the  V.  S,  Anny.  Hnginecr  Corps,  who  shall  furnish  or  approve  pUns 
for  restraining  workx  to  intjiouttd  the  debris  from  tlie  mine*.  The 
lav  abo  pro^-ides  for  a  fund  to  be  derived  from  the  mines  discbarf- 
ing  into  the  restraining  works,  lite  nmotint  so  levied  to  be  three  per 
CKBt  of  the  product  ai>d  to  be  aateNvd  pro  rata  by  the  commission. 

The  added  powers  are  little  more  than  the  E'tngtactr  Corpa 
already  exercise,  or  can  exercise,  but  an  aiipropnation  of  fifteen 
tbMiaiid  doltar«  tfi  made,  to  defray  extn  expenses,  a  sum  llut 
win  nut  gn  tar  in  that  dircctifMi. 

The  act  if>  ndnleut  of  "  iiijurJcfi  to  navigation,"  but  says  very 
Hlllr  of  damages  to  perennal  property  aitd  private  intetcMs.  It 
DDnxm-T.  in  Mime  of  iln  wnnltng,  implies  that  the  govemmeni  is 
laeonstruct  imjiouuding  dams,  and  a  proposed  ad  of  tlie  I^i^islatuiv 
to  California  Is  lo  vote  the  sam  of  :!30.0()0  doUors  for  constniciing 
«ik)i  wucks.  "on  condition  that  tlic  Federal  ((OveTTtmcnt  provide  a 
-amount." 


The  economic  conditions,  in  tm  far  as  affecting  the  Stale,  are  not] 
easy  lo  delcniiiiie.  Th«:  industry  of  hydraulic  miuiiig,  is  extensive, 
«nd  if.  like  olbcre,  it  could  be  carried  on  upon  the  premises  of  the 
owners  without  subvention.  ever>'one  would  be  glad  to  see  it  devel* ' 
op»l  in  the  fullest  mmuer,  but  iti  the  heated  controversy  thnt  Ua^ 
arisei.  it  is  very  difficult  to  determine  whit  the  true  importance  and 
value  of  the  industry  is  or  may  be.  _ 

It  is  commoidy  apokcu  of  by  its  friends  as  a  "  loa^  or  gain  to  the  f 
State  of  the  whole  product. '*  ignoring  the  fact  that  such  loss  or  gain 
to  the  State  can  only  be  derived  from  the  "profits"  of  the  hydraulic 
mining,  and  in  this  way  a  gain  only  by  taxes  cullecttnl  from  mining 
properly,  added  employment,  and  the  profits  of  a  more  ctxended 
commerce. 

Four  fifllu^  if  not  nine  leulhs  of  The  profits  will  naturally  go  to] 
the  mine  owners,  where  it  lielongs,  and  when  a  balance   is  struck 
between  the  actual  gains  and  Ios^ks  to  the  public,  the  dilfcrcnce 
becomes  the  true  niallcr  at  issue. 

To  strike  another  balance  between  the  net  profits  of  hydraulic 
mining  and  the  damages  to  personal  property,  funiislies  another  eco- 
nomic problem,  but  nut  a  public  one.  It  is  a  case  between  certain 
citizens  who  own  the  mines,  and  other  citizens  who  own  property 
along  the  rivers,  also  n  still  larger  number  of  people  who  are  inter-  _ 
estcd  in  conveying  their  goods  and  products  on  the  streams.  f 

As  a  whole,  the  problem,  if  it  is  to  be  carried  outside  the  common 
law,  calls  for  a  decision  by  some  high  tribunnl  that  is  comjxitent  to 
deal  witli  the  intricacies  and  equities  involved.  Special  legislation 
is  not  likely  to  accomplish  much.  It  has  taken  centuries  to  deter- 
miite  the  laws  of  damage  Hiid  compensiition.  Attempts  to  frame 
new  laws  for  special  cases  have  generally  been  failures.  It  isj 
e<]uivaleut  to  setting  up  a  government  within  a  goveniment.  and  is 
an  infraction  of  those  principles  of  equity  which  an^  supposed  to  liej 
at  the  bottom  of  our  political  system. 

The  only  fair  way  to  deal  with  hydraulic  mines,  is  to  put  them  ' 
on  the  same  basis  ns  other  indu.-(tries  stand,  pennitting  the  owners 
to  do  whatever  they  like  within  the  boundaries  of  their  own  land, 
and  make  them  responsible  for  whatever  damage  is  caused  to  others 
outside  these  buniidaries.  Nu  ftirlliei  right  than  this  is  accorded  to 
other  cituiens  or  their  business,  and  there  is  a  close  guard  over  nil 
infractions  of  this  nilc.  V.wn  smoke,  which  is  an  unavoidable 
accompaniment  of  many  industries,  is  in  many  places,  and  soon  may 
in  all  places,  be  legally  declared  a  nuisance,  and  an  infraction  of 
personal  rights. 
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Ko  dentil  the  tme  uritnm  of  the  instter  on  lh«  part  oT  the 
ctwucrii  of  hytlrauiic  mines,  is  to  .secure  appTOjmatiuns  of  public 
mcxicy.  State  or  I'Mlcrnl,  or  Sotli,  lo  construct  impoumliiiji;  nrurkit. 
The  opnijr  other  object  that  can  Iw  conceived  of.  »  to  remove cxiiUiaR 
tnjoortiunx  ugain:^  hyilraulic  mining.  tUat  may  Ik  unjust  or  uncalled 
frr.  Tbtm  is  Dittliinji;  to  hinder  the  construction  o(  fiuch  impound- 
ing  d«m»  tiy  the  mine  owrurTH.  and  no  enaldinK  act  of  con|^<s  was 
requited  fot  that  pur[>u»c.  anil  it  remains  now  to  xe  what  the  next 
■KM'WPKiH  will  bv  under  the  newly  ajipointcil  cummiinion,  of  which 
Cnl-  Geo.  H.  Mcndcll  is  the  chief,  and  who  is  not  likely  toenronrafte 
or  permit  any  Dse  of  public  ftuids  i>oi  wairanted  by  public  interests. 


That  cxtraordinar)-  tariff  lei;iAlatton  known  ok  lite  McKinlej*  Act. 
tbetiutyiin  tinplatc^  to  *^1  cmt^  a  (mimd.  This  law  was 
■fifKWird  in  October  IS90.  but  tbc  increased  duty  on  tinplatc  was 
not  to  go  into  effect  until  July  l>t,  IKIl,  nine  moath.-*'  Inter.  The 
olMMJUe  teasou  for  this  delay  in  the  operation  of  the  new  tariff. 
v&s  thai  by  thai  lime  nearly  the  whole  nni<>unl  conaiinied  would  be 
■ade  ill  thivoiuntry-,  hut  there  is  reason  to  liclivA'e  that  the  main 
object  of  the  |>ronK>ters  of  ibis  raeasntc  was  tu  reap  the  pn>fits  of  a 
larinc  importation  of  tin  plates  during  this  time,  that  would  be 
otlunccd  in  value  by  the  higlier  tariff. 

When  the  nine  mouths  came  sround  no  tiu  plate  had  been  made, 
oota  box  even,  in  the  sense  of  il  \Ki»g  an  established  conituercifll 
nanufocture.  hut  tin  jilate  works  were  exploitetl  no  lost  ihut  the 
nrpnrta  of  them  were  u<ianlly  tcleeraphed  Ki  Washington  and  the 
•aoont  of  deception  and  untruths  published  are  simply  anuxing. 

Tbc  Americnn  Tin  Plate  Maniifactunrrs  Associatinn.  mainly  an 
■awoaation  of  sheet  iron  and  steel  manufncturen,  on  January  10th, 
inv,  iaaucd  a  statcmeit  that  tbc  "  capacity  "  of  the  ^-torics  was 
jn.MA.AXt  pound.*  [>er  month,  iir  <ivcr  180,<tOO  lucisa  year.  Altntit 
the  iamc  time  the  Tin  Plate  Corwumer's  Asitociatton,  reported  that 
no  coke  tin  plate  at  all  had  been  pttt  uti  the  market,  and  that  the 
(aw««  to  the  American  rwnimers  had  been  more  than  $10.tMW,000, 
bj  reason  of  the  hJuhef  duty,  and  that  on  tlie  cost  of  their  material 
the  loM  was  j:i&.(XN).00(X 

Thoc  repcrt-i  were  »  cootradicttiry  and  canwd  so  much  com* 
■cBt.  that  a  tin  i>Utc  commission  wa^  apfKunted  to  invcstif;ate  the 
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mntier.  and  to  make  stire  of  some  kind  of  sttowiuff.  it  was  (decided' 
that  im[>orle(l  black  plates,  dipped  in  imported  tin,  could  be  repoilcd    , 
as  "  American  tin  plate."  fl 

This  ctnislitutes  tlie  prei^iil  tin  plate  industry  in  thii^  couiilr^'.^ 
lu  IKV:;.  the  iin]>oitR  of  black  ptalcs  from  Wales,  was  only  ],7?iO 
tons  less  than  the  wliole  of  the  liniicl  pliite^  pnHluced  here,  .show- 
ing tliHt  not  even  tht-  "  &tock  "  was  being  made.  The  mines  opened 
under  the  AtimtiUi!>  of  llu-  McKinlry  Act  have  caused  immense  losses, 
and  the  whole  scheme,  it  may  Uv  daiine-1.  hiut  Xtevn  a  failure.  This 
atiempt  to  establish  maniifaciures  by  law,  invspeoti^'c  of  natural 
resource*),  and  by  a  tax  on  other  indnstries,  is  a  lesson  that  shr.nld 
l»e  reineralicTCd  in  this  coaiilrj-,  Ni>  wne  dcHilit»  thai  tt"e  i-ati  make 
tin  plates  or  what  will  answer  in  their  place  if  need  be,  but  until 
there  is  such  iired  there  is  uothiiig  to  warrant  tlmisting  a  dirty  and 
utiheohhy  "br.nieh"  of  this  manufnetnrc  upon  the  American  people 
at  n  cost  of  teti  millions  of  dollars  a  year. 

Xo  peniiaiieiit  or  useful  industry  was  ever  built  up  and  main- 
tained by  such  unjust  mvaufi,  and  the  pwiple  are  now  l>eKiiming  to 
inquire  who  it  was  that  had  most  in  view  the  benefits  of  the 
country,  the  tin  plate  promoters,  or  those  who  have  protested 
against  the ,  enormous  tax  placc<l  on  an  article  that  is  almost 
wholly  con.'wiRied  by  the  poor  and  in  industrial  purposes  such  as 
the  poor  are  mainly  concerned  in. 

If  the  purpcsc  was  only  to  promote  the  manufacture  in  this 
country,  the  faire;«t  way  would  have  been  to  take  from  the  national 
fuatls  aud  pay  over  to  those  who  produce  tin  plate  a  subsidy  ou  their 
product  This  would  ha\-e  been  a  much  cheaper  plan,  and  would 
ha\-e  avoided  the  itpcculntiun  mid  deceit  that  lias  characterized  this 
matter  for  three  years  past. 

Iii  IS9I.  by  connivance  of  a  friend,  we  procured  a  copy  of  a 
pro«pectu»  issued  in  I^ndran,  re:s{>ectiMg  the  Temeacal  tin  mtne^  in 
this  Stale,  we  were  not  at  liberty  to  show  it  to  any  one.  but  nude 
notes  mpectiog  some  of  the  main  points  which  were  presented  U^ 
some  of  our  ab1e:«t  mining  eni;in«-r<  hert?.     The  statements  and  e«tl'" 
mate<i  were  laughed  at.     All  agrev*!  that  if  tin  ore  existed  there  in 
paying  quantities,  there  was  no  lack  of  capital  and  skill  in   this 
country  to  work  the  mines,  and  the  tin  would  long  ago  bave  bcei^ 
raisetl,  smelted  and  sold.  | 

We  need  not  refer  to  the  sut^ect  further  than  to  sty  that  even 
down  lo  withiu  a  month  of  the  time  when  the  mines  were  dosed,  a 
large  share  of  the  public  journals  declared  that  then  was  an  eodleas 
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r«nattiil  of  tin  tbcrr,  and  the  country  would  mmui  be  nupplied  froai 
ToncMnl.  Thvm  ihingn  csn  produce  ito  gwxl,  only  infiuilc  barm  in 
Uccttd. 


RAILWAYS   AMD  THB   PUBLAO. 


The    "liefeiise*'   of  raUwnys  in  this  counuy    is    IjccominB  n 

t.  and  will  lie  neceaaary  in  all  of  ita  phases  lierorc  long.     Tbcie 

,  a  powinK  ontngonUni  between  the  piitiltc  and  railways,  for  wlilch 

4tbcr  side  is  lo  blame,  or  at  least  one  side  is  ns  much  to  blame  u» 

other.     The  capital  of  thi«  cotintn-  li».s  l>eeii  {rcnned  up  nt  hnme 
wtlhiMit  chance  of  investment,  until  many  manufacturing  inlen»t.t 
rfcai'c  been  smiled  far  l)e>*nnd  the  reiinirtments  of  the  day,   and 
hat-e  become  unprofitable  iu  a  InrKC  ^hare  of  cttat*. 

Ocean  coonncrce  could  not  he  canicd  on  under  inflntrd  priceit. 
WaitH.  tnxeft  and  dues  of  one  kind  or  another  have  pre\-efltcd  com- 
petition with  ntlirr  nations.  Hnlcrpriites  in  other  pnrU  of  the  world 
cnnld  not  tie  e([uipped  from  here  because  of  the  etihauc«d  ctxM  of 
toaterisl.  implement*.  nppUanc«A,  and  the  interest  on  money.  All  of 
ibfw  have  prices  for  u»c  and  conftumption  unthtn  ihc  tone  of  pn> 
ttrtiun,  hut  inpoeuible  etsewlierc  ;  Ucnce  our  peo^ile  ha\-e  been  con- 
&nril  to  home  invettmentfi.  Railmiys  prenented  almost  the  only 
t)pponnQtt>',  and  these,  like  all  nllier  inlerexts  confined  In  domestic 
npcntJoa,  fall  into  home  irompclilion  until  their  eutninKs  arc 
depwaaed  bctovr  (air  conipciL-sation.  Then  followed  a  struggle  fbr 
■emns  of  fbrcinn  rr\'enuc  by  aimbiuatian»,  poots.  strategy  and  legi^ 
latkm,  advantaiteA  tliut  have  caused  tl»c  di:ttru9t  and  prejudivT  that 
pervade*  publie  opinion  re»j)ectinf;  ntilwikv- 

All  disturhnnoe  of  the  natnrnl  cauws  tiiat  detennine  prices  rnnut 
nsttlt  in  wmcthiuK  of  the  kind.  The  inevtlabLe  taw.s  of  ccoDomics 
aMVe  oo  like  the  waters  of  a  stream,  it  may  be  dammed  for  a  time, 
bat  the  cumulative  Mralers  must  Gntl  their  couree.  A  policy  that  con- 
facs  the  opcntiotm  of  a  Tignroas  people,  with  gnat  reaonrccs  of 
fradoction.  within  their  own  boundaries  may  seem  tor  a  time  lo  pro- 
duce pruftpcrity,  bnt  the  penalty  will  coax*,  if  not  in  one  form  then 
ii  another. 

The  over -hut  Ming  of  railways  in  this  rounir)'  is  a  scriouH  matter. 
To  say  that  vari  areas  have  been  opened  up.  and  brought  «-ithin  the 
nncfa  of  markets  \i  lo  repeat  an  obviouit  truth,  but  who  is  benefited  f 
Wbocan  prove  lliat  we  are  Wtter  olT  hy  having;  «xly  millions  of 
poptalation  in  ISIS  than  if  we  bad  hut  forty  millkMU  ?  and  is  the 
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suddeii  c^ieninfr  of  otir  n-estem  lands  any  better  than  pnsbing  Tor* 
ward  gradually  the  fringe  of  population,  reserving  the  lands  for 
settlers,  nvoidiiif;  the  sjKculator  ttiul  the  enormous  grants  to  ratlntiy 
companies.  There  Is  a  craze  to  grow,  expand  and  develop.  It  is 
the  supreme  object  of  American  auibitio»,  but  is  not  philosopbical 
or  n  ro«ul  to  hiLjipincss  for  the  greatest  number. 


COMMUNICATION. 

To  THK  EinTOR   OF  lunt-sTRV  : 

Sir  : — I  cinnot  refrain  from  criticising  yotir  comment  on  Senator 
Stewart's  coiicUisioiis  that  silver  costs  its  producer  on  au  average 
$1.£0  to  $2.00  per  onnce.  Your  criticism  is  "that  it»  cost  is  less 
than  what  tt  sells  for,  otherwise  it  would  not  be  produced."  1 
admit  the  truth  of  this  axiom  when  used  in  a  reasonable  xvay, 
but  it  certainly  is  not  applicable  to  mining  of  gold  and  silver. 
To  illustrate,  three  business  men  of  San  Francisco,  noted  for  their 
good  scn»c  aud  busiucs.<i  ability,  bought  a  gold  uiitc.  result,  each 
spent  $1,000  for  each  $1.1)0  received.  Again  wc  will  say  that  a  uau 
tniys  a  developed  mine.  mea.snies  the  ore  and  makes  sure  of  what  he 
has  bought  — -^y  »  !<ilver  lead  mine  —  wlien  he  begins  operating,  a 
lead  trust  and  a  railroad- freight  combination  are  fonned,  a  suielting 
pool  i&  added,  to  these  add  strikes  and  lawsuits  if  you  like,  and  a 
(idling  market  for  sil\-er,  and  under  such  circumstances  tlie  result  is 
be  loses  money,  aud  the  silver  produced  costs  much  more  than  it  is 
sold  for.  You  may  say  that  he  should  ha^-e  fore^mrn  all  these  coo- 
tingencics.  and  provided  against  them,  but  if  such  advice  was  fol- 
lowed all  busiue&s  would  ccaw  on  account  of  the  risk.  Prom 
personal  iuve<ttigation  I  think  both  silver  and  gold  cost  more  than 
their  market  value.  As  to  the  lt»t  work  from  speculative  ventures. 
do  you  know  any  kind  of  work  that  is  not  speculati\-e  in  great  or 
lesser  degree?  Take  agriculture,  doe»  not  the  fanner  speculate 
agaitut  the  odds  of  the  elements,  combinations  of  men.  itutects.  sick- 
nets,  etc.*  and  thi*  i*  supposed  to  be  tlie  safest  and  most  honorable 
uccupatiou. 

Suppose  wv  ^'icw  the  questtoo  in  another  light.  The  business  of 
the  world  being  largely  on  credit,  and  the  obligations  of  indebtedness 
are  concentrated  in  relatively  few  hands.  Xow  if  such  debt  is  payable 
in  gold  or  silver,  and  if  silver  can  I^e  demonetized,  vnW  not  the  value 
of  gold  appreciate  *  and  seriously  that  is  tbe  whole  case  in  brief.  Do 
you  know  anyone  outside  of  the  creditor's  class  fighting  siU*er,  aud 
if  so.  why  does  he  do  it,  what  will  be  gain  ?  (>''cw5papcr  men  ore 
not  included  under  the  latter  queries  as  their  motives  are  never 
questiooed. )  Sincerely  yours, 

LiTTaKR  Wagoneu. 
Rmhy,  WoihiMg^n,  Apr.  //,  1893. 
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The  Rmperor  of  Oertnany  his  Tailed  to  hud  npon  tbe  nation  new 
rtuiri;r»  for  tbc  war  cstabltshmctit,  and  m  incensed  aocordinxly. 
Tbe  tlintueftuif  most  km^dotus  rest  upon  a  warfbtuidatioti,  aud  the 
Ccntuuw  arc  no  doabt  betjitiiiing  to  question  the  value  of  both.  This 
imttBM  ol  DiaiiitAining  a  vast  army  for  salety,  is  ouc  of  the  wickedest 
■cfihbtliei  uf  our  time,  and  of  all  titn«i»  Mtice  people  L-cased  to  be 
BVBfCB.  It  is  the  countries  with  great  armies  that  get  into  warn. 
Tbey  mnsc  do  90  ;  that  is  what  tbc  anntcs  are  for.  Ocmutny.  with- 
am  a  soldier,  otiier  titan  is  required  to  maintain  or  enforce  her  civil 
laws,  woold  be  safer  in  l^urope  today,  than  she  is  now  witli  bcr 
aboonoal  annamcnt.  Thix  counir)'  haa  kouc  ou  tot  eighty  yam 
at  peace  with  all  the  world  ou  the  hi^h  sea-s.  Men  have  (jrovrn  up 
&IMB  childhood  to  old  nge  witliout  knowing  of  either  danger  or  cause 
ior  rnggnmavt  action  at  sea,  but  dow  that  wc  are  preparinK  a  RTcat 
Dairy  it  will  not  be  loitK  until  there  will  be  work  for  it  to  do.  Ax  to 
the  dread  of  attack  In  Certnany.  why  are  uol  Ueumork,  Sweden, 
Holland,  llclgiiim  orSwitzcrlattd  snbjiiKatedF  I5  It  becauae  they 
have  great  annle*.  or  no  armies  to  apeak  of? 

The  icnal  powers  can  no  longer  wage  conquest,  they  do  not  want 
to  do  10.  being  restrained  by  a  spirit  of  humanity  and  justice.  If 
tkcae  ue  t>ot  rontrolling  forces,  what  btiotH  our  boajtted  civilization, 
Tlw  people  of  great  nations  will  not  permit  wrongs  to  be  inflicted  on 
weaker  powers,  unless  the  weaker  powers  ndlcct  annics  aiid  invite 
war. 

Denaiarie  ket  the  SchIe«ing-HoUtein  IVninsula  by  her  prelenae 
of  ao  army  and  attrmpt  to  cope  with  (Icmtany.  Tbc  siibjugatkn 
of  tbe  Oamsb  forces  meatit  conqucHt  of  the  country',  which  would 
■ever  have  been  dared  if  there  bad  been  00  army  to  oppose.  It  is 
the  annte*  that  give  excune  for  canqttcftL  Without  them,  no  modem 
BtthM)  could  be  bntught  to  the  positioa  of  stealing  a  country  or 
oypwaiim  its  pei>plc. 

Gcnsany  must  unlearn  tbe  ptdicy  of  exalting  the  army  above  her 
mdaatry  and  commerce.  The  late  war  with  France  may  leave  a 
■cnace.  Imt  tliLs  was  a  result  of  armies  aud  ordained  rulers.  If  tbe 
Kaiaer  and  the  army  also  were  "  deported,"  it  would,  no  doubt  be  a 
htppincaa  fiir  Germany  and  other  nattonn  metuced  by  these  joiat 
tartitstioiia. 
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THE    NBTW    INTERNATIONAL    STEAMERS. 


The  Etiginffr.  London,  has  swiic  uncomfortable  criticisms  npon ' 
the  «*:w  idii[)s  lieing  built  at  Philndelphia  for  tlie  Inlcmutionitl  Com-* 
patiy,  atid  says  it  is  questionable  if  these  uew  steamers  mil  make 
the  run  between  Liverpool  and  New  York  in  six  day&,   that   the 
steam  pressure  of  210  poun<b«  per  inch  i»  too  high,  and  calln  for 
b^iiler  plules  1  '3  inches  tiiick,  with  flues  ->i  inches  thick,  and  that  to 
derelop  the  ITi.OOO  horse  power  required,  there  will  t)e  biirnetl  1 7  tons 
of  Pennsylvania  coal  an  hour,  and  probably  2.5  pounds  per  horse 
power  developed,  and  to  bum  this  anioutit  of  coal,  or  4U  pounds  per 
foot  of  giBte  surface,  forced  draught  equal  to  one  iuch  of  water  trill, 
he  required. 

As  Professor  Biles,  of  Glasgow,  was  consulted,  or  had  sonie  hand! 
in  designing  these  \'essels.  there  is  certainly  some  mistake  in  these' 
asstimptions  of  the  Jingineer.     Professor  Uiles  dcsi^icd  the  City  of^ 
Parif.  and  the  CHjr  e^'  AVic  York,   and   certainly   would   not   liax-e 
reconin)cn<le<l  qnadmpte  engines  and  310  pounds  of  steam  pressiuv. 
if  it  invoh*cd  the  conditions  above  panted  out.     Thick  flues  are  a'] 
bad  fcnlnre,  not  ualy  with  loss  of  lieut,  but  altm  ns  to  danger  uf  frac- , 
tnre  OT  *■  giving  down,"  and  tliis  imposes  ft  Huiit  of  steam  pressure ; 
but  all  this  was  understood  in  designing  these  new  %'essds,  and  we 
hope  to  hear  a  more  favorable  representation  of  this  matter.     It  i.i^ 
hardly  to  be  expected  that  the  linginier  would  look  with  rauchj 
favor  oil  this  first  attempt  in  this  countr>'  to  build  ocean  steamers  of  I 
tbc  largest  clan's,  and  is  no  douhl  in  error  as  to  the  i>renitses  oit  which 
tl)e  above  assumptions  arc  based.     If  not.  some  alteration  would  be  _ 
expedient.  ^ 

In  respect  to  quadruple  cylinders,  there  is  certaiuly  room  for 
do«ibl  as  to  the  expedieuo'  of  such  an  arrangement  for  \-essels.  The 
oonccBStM  of  present  opinion  ou  this  subject  will  perhaps  sbov  that 
CTCtl  triple  engines  may  exceed  the  true  ecoDOtnic  xtattdard,  U*  tbc 
proportions  uf  compound  or  two-cylinder  eogtnes  arc  so  arranged  as  _ 
to  attain  the  same  expansion,  and  that  the  gain  by  these  is  in  2  bet*  | 
tcT  distribution  of  turning  strains  on  the  crank  abaft,  and  a  more 
sjinmetTical  or  narrower  construction  of  the  whole. 

It  will  b?  no  great  wonder  if  100  pounds  of  steam  pressure  and 
two  cylioden  as  6  or  7  to  one,  will  be  fotmd  in  the  end  as  economi- 
cal OS  triple  and  quadruple  cngiocs.  thii  is  the  view  of  some  engin- 
eers whose  opinions  are  entitled  to  weight 


riMtfTef  eV*  Biftjr    be  cl«liii«<l  for  «d 

'  (if  ruMuni  iliilW,  no  oni'  ruii  )>n-- 
I  Uul  ii  hu  mlui'«<il  im|Mjrt«  Into  iMa 
r^MBtr}'.  Thi«  L*.  in  r  p>ipaUr  war,  tlie 
j^  toiil|»l  iililm  mmlr  (»r  a  tilKli  t«riir  fpt- 
■a^  bol  «njr  unr  «lin  will  (nllnw  tbr 
■^MmwtHv  tnumrtlodH  tn  linjiort  tradi-  vill 
kM>tlahat  lu  ftnU  ■!  whnl  imint  tht-hlgli 
4ttlr  *rta  ■•  >  har  tit  ini|HMla.  tf  tlMi  ilulifS 
s^iUrd  Ut  tin  price  ul  'IvnieHlk- prrnlurla 

t«^W*>  i:>-l    l»l|li>Tlt*l    I^IMala.       II    lllf 

(MlMirvDui  «')<lnibi  till'  tirir<io(ilo)ncali<- 
r»«Jarta,  tWn  it  Iir-  ii'>  uI>)<n-i  of  ■  [irotoi- 
Un  kiad.     Tbv  Iati  In  itiat  a  lilgit  uiilT 
4m«  Mt  |if«*iml  ini|Mirt»iiMt  u  iireami  rir- 
I  protr,  anil  lU  tlw-  dmin  o(  gulil 
tU«  nmnli-ir  im  plainly  sliowo.    Ai 
aliuoi*!.   iinv   ha*  unly  li>  luk  in 
tmnioil    uianiMt    a    •Iiity    prvvt-aif 
'III  UbiI  uuI   tlint    ll    ii  onlv  a  vik|[iM' 


^lwi«Aiitlra(ti<'li>  "n"  ••r"Bn"iueaiiin|t 

^Wi'MnuB  a  iti|wrt)ully  In  oui  lanxiuict'. 

<«  Ih*  >b-li(ill«  4r1ic)i'   "Uia"  Ium  nrvi-r 

t^B,«nij|  rrcptitljr  •)n<-Ml>-iiKl.  »««  I'roiHT 

pn  ^^  •lawili.     NiiK.  lumrvtr,  *»■  llit<!  it 

ia  a  nria    «■&«■.  iii>li<-iiltii|;  tliv  I'ulloc- 

iia4  llMlHtnilr,  or  nEa<'tly   llir  i>]iptnilr 

I  ■>  iMttltititi.     Ill   d   I<iu1iiii;  iiiur"'i)<\ 

«lf,  tbrr*  «»■•  an  »nk'r  "ii  'nii>  City 

iitd  Axtrrii-a,"   ami  n«iir,  in  thr  Sulk 

Arvknr,   ramcw    "Tl*   llunv  \a 

'    AartMnnml  kn  «r  on  to  locNn 

».  iImt*  n(*  r*nr  (■-»'  <*liu  aunlil 

'  till*  lilxnltjr.  ■■  niir«nin]{  toiino 

iMu  kail,  umI  Mini*  xiwIaI  liiitw.  ImI 

■d  oat   to    nwaii    'Tity    IlnlU   nn'l 

in    Amerini,"    wlikh  titc  anlhtm 

lka*<p<rriltr«,    ICv«uBl'rof>'wHir.  II.  II 

■  .»Imi  IntW  .VtfrfA  Amrrictt"  tttview, 

t4  *"Th«  SranilitiNViaii  in  till-  I'ntlnl 

'  «hnA  tie  nii^iM  rii'iinilioaviaAa,  all 

',  Mil  •  |«rtirular  oar  aa  thi-  litk- 

V>'"    it*nr.   .rt>  all  •I'ln,  Oiv  ■lofl- 

aikI 

.*ly 

'  %>l  a  'H  ionAM  il'i'tavily  (if 

h«-.  I    lO    .IT  t^f-T  l'k>-  h 


Hm  new  Muonir  Ttanple  Bttllillne,  «t 
Cliii-Bi(a.  1#  a  tnodcra  tnarvtrl.  It  USDSImH 
liillh,  ixinuln*  lii  lull  aUwlni.  Itw  7,00(1  oIk- 
Irk-  tijcbta,  1,SZH  atmun  radiatnra  tor  beot- 
Inii,  II  nillM  ol  fti«ini  plpf>,  24  biIIm 
of  wnUT  and  tn»  I'ipM.  4,70i)  tunaof  «ti«l 
bt^iiiii,  ai>i)  17  I'lrvHlMn  rvpablvol  rurylnp 
AO.iKio  |i«o|»te  itallr.  Tlippowi'r  pluil,  uioili- 
liy  Fraarr  A  Chalmffa,  of  Oiii-uicn,  U  I.Om 
boT*r  power,  Iwci  i^iifitiva  of  WO  Imnv  ponvr 
oncti,  witti  FlKlit  Mtfira  iil  Uie  H«Mch 
oiuriiH-  t)|t«,  MW'ti  ««-lKliiii|;  IT  ion*.  TImt 
(oUU  wrt'ishl  uf  titf  nuu'hirwrr  ia  XZA  tons. 
It  it  •tratiM  vrltM)  wv  oonniikr  how  a 
"powrr  jiUni"  hoa  bccwut  a  part  of  luudcni 
huililinita.  a  nxranltr  Briwnit  out  of  tlw 
pric«i»  cl>arg«il  bf  tlie  pfllit^  avnicv,  (ur 
powor,  liKtit.  waiitr  and  livat.  Tlilt  l$im 
vctiiiotiik*  ntaaoii,  IriImmI  lit*  rwrnwr,  (or 
maiiitainiR)!  iaeacli  largrc  )<nil<liii(ra  I-ovit 
i><lui|>tiiMit  fur  pur|ioMHi  iJiaL  roint-  otturly 
wittiin  ttic  nvafi*  of  otnatrnlltnl  )<roil<icitiKi 
ia  btlv^  ril)<«. 


X  bio  atlntlMr  of  ibn  Kmilwmg  Wortd 
fWeo  a  ntM>  vIvM-riplii^n  of  t)i«-  milaay  wortw 
of  Mm' LaiiiiIoii  aiul  NorlliavwiiiM  (.*oia|Miny 
III  I'reMc,  lH7i«n-ii  [.hrrfuiil  an>l  Ij>ni)iia. 
Thi*  i«  iIh'  lui-uRinti>e  jilant  oaty,  <ir  rat)i«t 
In  Mm-  h>«ul  umliibi;  d«t«nmMil,  mhttt 
llw  rfitrilM^  and  xllirr  siiu-hlncry  b  mml« 
ami  kfDl  )n  n-pair.  Thr  niinitirr  nf  vtithnc* 
i«  :;,TOU,  and  tlir  fitfif  cni|ilo,v»d  IB.IMU. 
Tbr  wiirk  iwriuruirtl  ymrly  b  ralonl  at 
Kt.JftO.OOJ.  aivd  the  total  itniitiiw  uilMtf*  b 
til  ^-<0(i,01)ii  mik«,  ThMV  anr  111,000  •«• 
(•ttitvn  anil  llr<>iiii>n.  Tli<<  wrttpr  rvnorka, 
n-Bp-rtiog  twiiiifoiUw^.  ilini  (lii-r  an- iiiiioli 
rlHaiict  Ihan  lioram.  lirinK  worth  nol; 
■'■•■vpn  ivubi  a  puund  vlieii  njuipli-tL-d."  At 
tlir  C»w«  wofka  t*  iiuhIp  IIm*  rlfntriivl  «n>l 
Rtwani-aliip  aBil  dlirr  niai'lilnvry  tot  tlw 
lino,  which,  like  all  Kn^liah  milwara  nut> 
aiiii;  lo  ili«  oMi>(,  own  llirir  tiwn  faoau 
l^nK  to  Irctattil.  a>iv'«a  thr  rhalMKb.  asd 
U-  ilif^  Ixl"  !•'  .Mjin.  Tliv  irn-Mi  inkMl-wort 
nitnl>li«hmrat.  Nlxtrr  ll^  L-arrlaffv*  for  the 
UiH<  ara  nuub,  b  not  inrlwln)  bk  *hm  Cirwv 
works. 


!!» 


mSCBLLAXKOVS  XOTKS. 


Now  lliBl  I  lin  liiirnp.  nr  tubi<  grmimiHlU-Hl, 
"hoUK-n"  lt«vv  riacii  U>  t\v  •liicriit}'  of 
forming  ihr  «iit<}r^t  o(  an  csmty  in  Ui" 
.VortA  .lm«»ntn  Rtritx,  hiiiI  1>ei ng  a  (ai  lor 
In  our  Indumriikl  utniini,  w  inwkv  rnuni  In 
litis  JmirnDl  U>  Kuy  lli«l,  «iirarii^wc  nni^^e, 
liurHes  Lnui<  !•-»  thoii  \\mr  lontt  cnifd 
|M^iK<-iiil»r«,  wliMR.'  imtiii-  i»  n  »>-ti«>tiTiii  vrilli 
■Uupiilily.  A  Imiw  hue  b  bnin  mIhiiiI  IIiu 
niif  of  a  d(i^,  n  (timtlUti  iloiE,  or  n  (vrllvth 
|i«n  H4  iiiiK-h  \i\  itni^wK liun .  lib)  wit  ialn 
tlir  KiLiitp  i>n>|)nrti<iii  An<l  on  a  par  wiUi  tli>' 
fciithirrvil  |>art  »l  aninwl  lite,  [ty  intimnte 
M«XM,-iatlnn  «ilh  tn.-inktml  liU  Mttpi<.-ity  Ix 
^■■t))'  i-s»pn-(nU-<l,  III'  i*  kIhimiI,  tivvf 
wnrkol.  atbl  Itirnrti  otil  In  iln-  wiilicrat  a 
pottiiion,  or  thanks  pven  tor  a  s*rvilii"le  tlint 
no  mitfr  KiilniBl  wuiilit  rudurt-.  Mr  n»a* 
anj*,  in  Ivmir.  nt  noihini;.  uikI  slnfu 
tiM  (t>r  M  Hitinr  whII  Ihttt  liapfiviii-  in  lii> 
palh.  NoutlNYKuiuNl  ■■  Ml sini|>lp .IS  iliif. 
In  th«  Hioiiiiliiy  itf  IvnntrN  i»  thWr  cl-ii'l 
vnluf.  TbririttTWi  Ktrrnstb  »»  a  wo«»'lT»ful 
fari<v  ill  our  niHiooiy ,  ani)  tii  iiliJrn,  hh  it 
wriv,  ulltiitit  f>tn[H'r  irmiilwli'  or  HrLitow)- 
«ilgiM<U.  TlN«rr  ia  a  frarfiil  iMlxRi-f*  ia  \\it 
borav**  (*«ur  lti«l  oill  witnr  liii>«  )v  p«<tl(~d 
<*r  hi»(«r,  i«  ti«-  *M»nlg  (or  hammi  i-nK-Uy, 
hill  *s  lit  n|t)ini'  BJI  OS  M>n9i<,  it  in  a  tn5lli. 

Tl-'"  r^p'rl-il  >'ii  "1  iiirtli-lii»,  (nilii  SunK'ti, 
U  ilxi^i  li.."*l  iin-  »  ji-ar,  athl  »<  a  veil 
ib««r«nl  Irailr,  bnrawrv  llir  auntrlim  arrtar 
Mprrlor  In  tbuw  made  tn  olhrf  noanirirB. 
TWy  anval  W  oar  mrrkanical  wmie  in 
Mac  pacfcTtl  le  bmtw  u(  uaUdnn  ^«, 
inad»  •(  «o«d,  nmpnrd  «ith  l*!"^.  iin<l  sn 
mUT  Mkd  riudilv,  Thvy  an  abu  "  wm 
MV'    •■n'  ^Hfr  **    "  villMlil  fulpfaar  iir 

{■faMftbcmM.**  wluirlt    ia  anndtPC  ffKwWtWl- 

dalfea  ttm  »r«d»  (M>  «>vnth>a.  i'hipr  ai« 
iMdad  tiitb  ualrlMw  at  t;atl»atN>rv,  to  bu 
MP  powibtr,  9««M>  kfoiT  ^Irtlal,  (^tainvMtly 
ins,  tM»  ti>  ho  itevd  «l  ifar  boilow  fcir 
WtMt.  Tliix  b  cwnariMW  IwcnaM  twlb- 
«akM|  b  aa  Irua  ihlyytof  pstt.  Ihto  Ttaarf- 
«a  (Ofbltait  MMkt  numfwtwv.  tkat  bM 
41—11  to  *«Hi  pvipdftiaMK.  b  d«#t»Mdt- 
•Me  vvd  utd  Man  Iniurtaai  dwfc»i 


iH  r<*vl^*ri*f  ikr  (nlnttniktv 


ttAl 
|Ml0«l    r>|laill   Ik*  (MM  olM*   MllltMe 

<H*lhw.    TW«wa*(ialinS|<MK.Wail 


kiii<lt>,  in  Itiv  V'ntUsI  Kinsitoin,  >l  ulikJi 
■■olorwl  iiml  ci«arpil,  li>«  y-^ar,  T13.!>52v»- 
sele.  bariug  a  looaa^cot  ItiT  millions.    Oat 
o(31'  tiiiltiuntof  (aiurHear«il(ar  fur?i|Cii  t-oiin- 
t ri«§, 4,3:10,400  luoewuti  10 thxt'iiilml  Stjiles^ 
ami  of  Llib  ;»L>.AOi>  lona  nas  to  tlt«  I'licittc 
Citnat.     Tht!  jiropiirlinn  ii»  roo^ilily  tmo   lo 
thirt<-<-u,   wliil«  inir  |x>)-iiliiliu(i  Im  leiw  tltaa^ 
out'  I'l  lliirly,   iMtii|iainiii;  llit<  t'liftM  piipulia  — 
tion    nith    tlip    tvi.   of  tlir  founlry.       Ttii 
1  iHlk-ah-a  thr   iicporl&ncr   of   uut    fdn-jga-a 
tr>ik'  fntiii  tbi»  Cu«Mt,  ami  lios  exIctiKivtil^.' 
(he  country  ie  iiff«vto<l  by  any  di»tur)>anc«? 
ill  uur  coiiiiu«Ti-ial  relutinos  abcoed. 


Tlif  0«)*inrll  of  iIm'  Imii  iin<t  Sie<-t  Inoti- 
tnlc.  of  liroflt  ItHiain.   conolndtil  atU>r  Lh« 

viiitl   nf  tliBl   twidT   la   tb«    I'uttcft   !^ImIii  IR 

\K^.  1)  |iiiblt»li  a  «pvi-ial  vuliiiiiv  nlstiiit;  I" 
ll>r  iImIji  colWtr*!  nntl  o1m*rvntioii(i  tiiiclr 
hf^ff  ihiriu^  tiM-ir  vi*ii.  ^ir  l/>wtliiaii  IV-ll, 
wlia  biu  ma<l»  au  (vpM-iul  mtiiiy  nf  tbt 
nni'tirt^'S  aiul  (rtjiiuml.'  i-ouilitionn  of  ittif 
rouniry.  wax  itnlurwfl  to  prepan-  irliat  miT 
tip  rallM  tbrp  m>na«nir  ■w-ticin  of  tbt>  nt 
time  or  Rport,  and  in  tlin  will  W  foon-l  lb* 
tnoet  accnratv  ilaia  mp>iitni!  waRr*  ami 
ogel  tA  |irtidoilk)D  tlmi  -wc  i-an  1">|*  to  Iwn-- 

lll  ii  inpartbl  anti  with  ut  |«^iliti<-ali-olijrliiE. 

[a*  aDolbn-TrturtB  anilsUttHiii?  Imvc  Imm. 
Sir  Uiwlhian  Mn  Ihat  an  AunricBD  lamitj? 
e*m«  w^rty  llSl.iO  man  t!i«n  «  WRilUtr 
fatiiilr   in   KnsUitiL    and  fays  ttkV1>>  ititra 

J  r<w-  the  Mnr  DMvwanM  of  Tife,  nr  ibcir 
''liviaic."a?  be  c«lla  it.  Aowinea  diffFrtrDW 
vk  t(Sk  ■  y^  ia  faT«r  ul  Ibo  .Itucricu 
GuuilT  Man  the  |«wtni  tariff  ««al  into 
HR^.  IVvbt  wiQ  protaaUjr  rwaaamr  Ibd  f», 
nkakiBK  :br  rbramiUBtw*  qolli  lb»  mnm- 

.\   lAi-l  (Val  hw  Wm  «^)l  aa.!  wriUan 

atamt  \hr    RritWi    l«Tia(   ndiMi]  Inrtb. 

En«  Joltn  Briite  oan  oati  ikat  Ladia  mm 

a   "  MMlwd  waaee."  lad   a  cMtBirr  ifcal 

iarwaaw  In  r«p«latv»  at  iIm-  nrtr  til  Ihnv 

i^Kaav  a  yvar  t*  -certainly   not  •  ijcapntlrd 

!oa».    Tlv |npnlatta«  of  th>  ladlaa  BMraiv 

;  ia  art  4s«a  at  Stt^fMgft')*.     IVatalaBn-  aa>l 

'faaiiar  ha^yai^yJamaMiuJ  and  ifttiirBi- 

^w  n%f*.  wUrik  MM*  trf  an  hiaJnvd  aari 

nuanl  thai   niaatij.  Iwir  alMiUy  o^mI. 

;  AaiiMg  aO   pT«t  aiwlti  (mrri#>l   ual   ihttv 

tfrtcattna   is  •    — 1-<.-4.— I    r...'   .n  „— ._.  , . 

liaiRsurf  npv 
ifta*    — '-'  ■ 


UtuVHLLAflKOVS  XOTBS. 


Trmimrripl.  itn  mmm  mnlhititr  ei  ihrlr  t-»lu>*  u\  %w*r*  !*!•»■,  Th«>l«< 
•Mloutr*  Ibat  rsch  ri-or  thinsa  nr«  nm  Aar  In  ••sIruiwhk  tvUM-a 
<rf  fM  i*  ueii  in  tb^  i  il  ia  inM>.  but  vm>  In  Aiutnilut  m  Im*!,  In 
:  MUl  ortHUncntlftf ,  Mtii  lluil  a  <trval  iitrvMirp  •«>.  Ni'»  nHinlrlra,  i* 
■  m»  iiiw4i  cnM  inlit  iv*rlry  ■■  l> .  ralluir  iiH<ii|irri<>H>«<il  mntiitli-*.  m  livtlivr 
Wr  tiaic  not  m*ich  faitlt  in  t}i««e  j  new  iir  d)<I,  arr  lialitr  <■•  Rival  rltai«i>*  o) 
■t  •op|>  ■IBIE  ihaui  to  hn  anywiicf*    |<ricra.  and  HiuiDHal  (Milk*,  iitiil  ramtiionlv 


t,  Et  )■  n»t  Itani  lo  •|{Mi>\rT  iIikI   In  yfiftrtlun  a*  l)n4rk'' 
InlriiiNk  an'l  t  'Hnttirrnal  \-alar,    « ith   inilnstrinl   aixt 


nirair». 


«    «rfifv*cnUUv>'    <>iif    >-    u    itiui- 

IvcmImI.     Th"  ■dtiH'  tliltic  apl'tica 

aiHl  it  Itia  fwl  i-tiuki  Iw  Bltown,  lt» 

II  a  pKitl  ilt-al  inurw  on  inilu»- 

tlMti  Ihr  aUitiji  td  utlAM.     tlo*Ii 

liitti  ll>«  artM  to  ilir  i-xlrni  iliat 

,  alul  it  y  Hurh  u*-,  with  Utn 

.nUuo.   Ihai  tIfltvntiliHii  llie 

lU.      1l  i*  Intr  tlin  ailajita- 

iiii)iaMan  )oiihin.  uiiil  [mT' 

llral  ol  lalii"  (uti:<>l-l  anil  ailt^i, 

BUtn   r4M-t    »t  alt  ia    llir   Ninatl   Imlk 

I  uihvt  ill  t<tu|H>niiiii  Ui  llivlr 
raloe.  *n)la  U  mlaiitaliMi  fir 
n  alaa  b  tlir  nmi-nirnMiup  itaalll)', 
(Wklnt   anil  dui-rilJIt. 

^•A<Btt,    a   4a|iMU9«    war  irruuvr, 

Uw    tZkakk   WiMkR,  Arinxtmiif, 

*  (.V,  NfN  O«llo.  KnitUi^l,  l>.a<U 

M   Uti»  Unw.     Her  iliitgilairinrnt  M 

an  lumr.     Tlwi 

aS  ■ppolntnii'nta  nnxkf  ilin 

tmd  Umi   lUni.  it   ia  ■aid.  atti 

InUd  uoUirf  fruinrr  <ji  rtill 

ami   apaMl   it  Litu  Ja|<«tic«* 

I  will  ^tv  atu-h  an  tailar.     Tli«t 

M>  lu«(  iooit,  mtwT  flUurniiton*  of 

W«   artl  WMMltlnOivl.       TIm  vt<awl 

nUir,  ■»!  vlll  MOD  lir 
Tbe  |»rtavai  iMrtkularr 
XWfteawVay,  IjmuIiki. 

rvntatiM    la    AiiMraUii 

!•  \mlag  tnaichf  Idt  a 

tiT  law  "  ami  upMii- 

Ihinvliy,  wHI  (all  Im^vUv  ei* 


W  luininl.  I 
•ItouUJ    I* 


I       •{llfliiMI 

vi  iii«  r. 


■■•  Iti  wIibI  niiiir 
I*.  Na<rv  olxiaM 
inl  Kluilrnir  ia  tjt'Hilwt  niHtn 
iilbtx    iliuii    ilif-    <iuF   iliU  far 


aalnirtiil.  A  wtiilc  |ialiilnl  »>>l|i  It  up 
anotnalj'  by  any  ruU-  »l  |ifti|it»'ij.  nntl 
|>rt-vfoiM  lo  Iti  ■>(<i|>lio<i  hrrt'.  H-rnt*  l«  Itavr 
Wo  itinHnnl  In  iIh'  ^'mirh  «ar  vrMVla. 
It  iaa  vrrr  vlaaltlix-nlorat  IiIrUi.  nIimi  Ii  U 
niX  ilntrattir  In  hnri-  vmMiU  imn,  iml  k-w 
vla|hl<>  rlian  •Urk  i-^lom  lii  IIh-  'lay  tlitiv, 
«l»Tii  it  ia  iliMiralili-  llial  vv*>i-U  Iv  aprit. 
Tlw  rajiivrtitioiMl  i-ulor,  taLliiH  (Itr  ourM 
ovrr,  )mj<  \wt-a  l>lack,  aliivh  n>m'*|Bitiilii,  la 
auDK' tatiH' ti)  till'  iiilMiiiiQ  iif  iticH- rnginf^ 
ofdMtrgrlln'iii  TIh- ('ixAiotf  L*  !•■  Iw  jiaIiiImI 
dark  (Tiivli,  but  Utla  liofka  ttulili}  Inr  ninin 
n-aMiu  ntii  way  l<>  laplaiii.  ll  li>  annaliinU 
liironr  llilnir.  Ilm-n  Iumi  U  witnlaivv  In 
ttitr  i-niriD(VTi»)C  «r<>rl>l  at  Irani ,  ami  Ma<-ll  io, 
no  donhl.  I  !•«  bMl  «iIm  al  all. 

TbiMM  wttn.liy  Mitua  latUrlnatinn  •■!  mlml, 
■an  •«>  lkii|i|iin(M  In  iniiilMiifUif  nl  iniinlm 
anil  (lurtntrtiuo.  ilo  itol,  ■•  a  nili-,  fia;  iniirli 
oll'-Dtlt'ii  III  ■mil  r'miui'n-|ilai«  uiatlrma* 
pilMic  iiii|<mvr»tii'iil>  Tlwy  iirna  ntlliual- 
aalk  tivi-r  I'dfllic  >-iialln|{  ataU«n>,  anil  ihr 
Bnii>>salli>(i  III  Hawaii,  inrpvilo  b>iala,  tfiiiia. 
aniHir  |>laliw.  nn<l  llir  Ilk*.  ImiI  a*  tu  inil4li* 
biiiMutp,  aracrattr,  valirr  aaja  and  ■tirii 
n>inRU)n.-Ul  itilont.  lltfaw  tn  IM  Mi  Iv  <«>ci< 
alttMvvl  Ity  iha  rltlvaliy  id  nur  ilitta.  TIm> 
waati-  of  iiflttntta  in  war  aiatarlal  an4  luW 
*mertj.  aowhl  Wauill*.  ltti|tnrt¥,  and  m»im 
tbe   KJMilr  law  of  llirir   manttir*  in   Sm 


fmtt*.  It,  Inr  aianiJ*.  Um>  waaf*  •>(  xhr 
Ifanv.  thr  (trokm  Hill  |  fixbtlux  ita|iartn»enl  naiM  t*  dmxaii  ui 
narkml  a  valaallMi  i^ ;  nw>l*  tor  a  Urn*,  vhat  a  rhaaov  nialil  h* 
■UBiW.  X  iniunlt?  aillia  natr  an<l  »■  fxaida 
i*  ■  pfvtty  hvmU;  on  Imaian  (tt»k-f«lai>dlM|. 
I'lt^FBl  tlmagbl  <i<  Uil-  inattrr  arlw*  Iron 
tbo  awawi  ctf  paUlr  aiwwlion  (ima  (|> 
Inl>-nial  imiarnvtuanla  ta  oam|arta>iilu iha 
liRBtnittMi'  art. 


■•d     na«     luM    aliruak     tu 

te  \wr  «*nt.  tn   fnvr  ^varN 

■iJa*«.    tn     SVrada,    onrs 

•raow   lalaatioo   nl  IS-e.- 

n.     In  I-v-'    '  :'>-in  >•• 

,ar  l«">.  ,«T  mil- 


4K 


Misc£i.taxiiou8  hotjh/. 


The  K,  I",  AM»('oiii)iMnv.  t{  MilwHiikM, 
\K\t.,  tMVT>  roiMtruvtrtl  fnr  th«  Chapi" 
Minlnji  V'<<iii(taiiy,  in  MirlUcMii.  an  imiiK-rLw 
|HtnipU>ii  rtiiein)-.  villi  \«rtit-Bl  >-ytiit'l4-re. 
M.>t  uin>l«'iii  n-«<  liiii;:  .vt  fc*^  liigli  (mm  itie 
Amir  iil«iiT  llic  b>im<liitti>a.  Tbc  hijli-pn*- 
Mf*  cjlimW  l«  W  knclwv,  mpI  *1w  U'lt- 
|tfMMn>  uw*  IQO  iDcltw  dtuucttrr.  «iih  ■ 
■li«kv  ol  M  Ipm,  to  Df*  stvAin  *t  I3J  lb*. 
Iktllal  pmmm.    Tit*  vngtov  nknv  vrifjw 

MftlVM*.     H>r  .lavrini*  Emfitirrr  nmd  ttmH- 

are  ukMi.  n,!:*  Ihr  ^bs^bm  «rr  so  »mB8(*l 
■•  w  W  drima  t>3t  «TMwpri«Mni  air  U  th«t  U 
iWulnith.  ■  <KmnT  W  «irh  |n»rr  hrinc 
fvMtallwail- 

tb«r  ■*•  |«)Mr4  ■babiibk.oihK  ■  fr«9t«tHb  ' 
;  e«f^tA  MrtmitSr  |iefili  |«  hm- 1 
Mdr  the  —ok  vjrMMD  fDibnrj 

n««L  i«»wrt  liwiTWc  tor  tKm  wataf  \ 
I  <W  Mt  i»aiM»  tW  «M»  «(  1M ! 

Ik  d^  m^n  w*  rpenn-i 
nb  W^M  M  AranntHT-i 


nt  Itw  ttiorauemt  speed  uf  :^.>.73  Biile-  un 
hour,  Rml  b,  no  ilvubl,  for'  b<r  riiv,  Un 
fnniet^l  xnaaeiKgtt  ttcuncr  oif  ibe  pKWBl 
•lay.  Tlie  VMMil  «■«  boiU  for  the  BelKian 
(rowrament  tliat  o«n»  tbr  niilwsrttim  Un- 
cottUnciital  diilc,  aad  if  tb«^  lliird  ooe  -J 
hix)i  ppttd.  Um  Dtlicr  tuo  iinHin  30  kaoU, 
cv  ^t  aiilM  ui  boor,  in  Rpi'v  acrrkc 
ThoT  krv  iMibcriax  paiUk  alflunan. 


The-  Lmrttaim  moA  iMm/mmim,  rtctoUf 
teuuiMsl.  >rr  tncMbcr  n|nt  in  (xat  awl 
•XtMU  lo  MM  Ulf  of  iIm-  Fortb  liri4|^.  sB*! 
vtiM  wrranMlrT  liMt  dMnmnw  bad  (o 
b»  t&d  iMm  the  ««lcr  vilhoat  ■inlBs,  nr 
avMriv  m,  tha  |«nUeM,  aaaa  CBcncarias 
«nr,  br  «BDR<b  ifaa  (rf  ibe  cmt  Iwidce- 
IVw  TtmeU  >*Ybnl  «bM  UaarbMl 
«t-wt  maot  tM*  «Brk.  aad  wbM  w« 
iL«uiiu  thMnv  taM  la  ••««»«  foot  it  ■ 

■•■r  ««vlA  W*  la  «K  larac  aa  MtarkiH 
••<  alhm«]  ardi.  dw  »|iwi  •«(  ilw  rii4 
»•  W  teiiflBrd.     TOe  h^AUig  ange  a 

la  tlw  caav  •(  tW  ran  vom^*  samtid  tbr 
«^e  viw  «l«ak  laar  4nC  taOHt  Ar 
ifapK  i>  fiMM  \  in.  w  S  B.r^bMA,*a< 
ihe  wtodg  mm  I  at  fewH  *iairfc«l  ps 
w— d.     Tfaar  iMfa  «t«»  MOl  ai  Ga«u, 

»— I  «WB^  »  «aM  <«■.  a^  » 

aawa,  ^*  aii  ^^mbl    caa  aav^^ac  vvadk* 


IWaptmaaiM 


tirifa. 


ilaffsri 


,  Snoaded  aCorar 


«»fnl'MW  ia  ^ttal  V  ■ 
r«>  :«kB»d,  ia 


t»  liirn'itiia.    ;^«^    ind 


wabraMSl*^ 


tapf*  )Ha  «Mi  rfij;.   iniiifcwi 
4a»  lisataallna  vaatv  »  Bip«,  aia  « 

r  jf  aa>  kMB 


.hdftiki 


M  tal 


»  ttw 


nf 


:<<  »•«  iMtHii. 


**>»■• -we— my 


c:h2  ^Hfejr 


n  ««.  ■-  mama.  ruiunu-TOU. 
TfeM  voffc,  ««  will  Mv  ■!  ibe  beginning, 
ta  M  Ur  ■■  rarfnliHsa.  prvrvnu  «I1  cnai- 
piriiBw  Khb  InMiw*  oa  poinptiig  ifaal  1mv« 
pw«»ii«l  fa.  It  b  iBlnHtly  pnKtical.  mil 
a  iW  MOW  Umr  compwlwniiiliM.  coverinR 
tli«  «ba)e  field  of  modem  [wadicc  in  Ibte 
tncncur  bniBcb  of  ni](lBtvnntt  «nik. 

It  ta  itnwg*  dial  •  Ibinjc  whit  h  ikvm*  in- 

ftiiilllallj    Ml   (hnplr    m    inipcllin);   flakU, 

■ka^  inralM  mart  itifne«t«  t>rr>blna«  of 

(•nth  DMHtrartion    anil  opotAtlon    tlian    any 

ImuKb  of  tDdmb^al  Mrivnnr.     The 

or  tliE  impdlinK  action  of  clastic 

JnAagMMW  ami  {iTiciimM»r  app*- 

■■  eoBpld!  wUli  tlirmul  problrraii, 

rWa  «li)n  firM,  tmi   wiib    Ihin  nivp- 

.  If  it  t*  one,  the  liydrauliir  ^igintwr  tus 

^  niMt  iatriratr  fivlH  in  nhich  la  lalior. 

la  Ok  frr*rat  cjue  \ht  antbur  lirtasa  to 
b  atd.  (htee  condiliom  of  c|tia)[ficatlaiu 
«DaibUi«il  —  ■  ihunMgh  knowledge 
•  vtidr  rsprrirnra  id  ronstract- 
pw^f.  and  a  vmnpktr  faoullv  of  iwl- 
bif  svt  lite  kiMmlcilj[«  ami  experience  iu 
fni|kk«dBt  tanaa.  U'<  may  tkn  mcstlon 
a  eaipltte  htrtory  of  the  art.  back  oa  ftr 
«  then  b  any  oac  in  futlowiiiK  h,  or  aa  «e 
■wt  vcy.  M  far  aa  any  aavful  Ihlnit  can  be 

Chofrhrr  IV  oM  ralwM,  i*  one  of  tba  UaM 
lawpUta.  and  bt  Indeed.  (Ik  Arat  tontpw 
^ati^m  aaaav  as  the  «ab)ei1  nr  watrr  fwlvH 
ttirt  Iwa  appeared,  lot  there  ia  littte  nae  in 
•riacriM  cbaplets  fnt  noto,  all  at«  ptod 
■■It^  it  ha  ibc  on*  on  c«mlriftt|tal  paini|M. 

la  tbjs  Mrclkin  Ibe  onlhot  bas  carHnlly 
rmBtOmi  tutii  <Uta  a*  wai  availaltk.  ami 
ifcai  fa  mat  maA,  ami  nataraJIy  falU  inlo  ilw 
cnvr  of  (pMinic  inm  variou  ofilahHH  or 
rnk*  laid  down,  «hicli  K  not  otaeltta.  wc 
■a  loap*  irianlt*!  ■■•  anllKHtly,  on  IliU 
CmX  at  hut.  nbrtT  rcntrlfuKal  itumping 
hnn  fvncbcd  an  adTanml  drwIapuKnt. 

TIk  Afipakl  and  ronun'a  ciperinirDtB  an 
(Mnu  iMlh  •»(  ohkti  aboald  tie  conMdereil 
w  ntUHnK  in  n-rrnnl  "  Inrlilitr  «heela,'* 
«Im  attet  natter,  aurh  u  relnlra  lo  ccnltifa- 
^  a«J  tanfratial  cneryy.  a  hicb  the  aulbor 


may  do  well  to  nviae  for  a  ruluir  aiklKlon. 

Tin  article  m  czpnnaive  direct- actinit 
■Icau  pumpinjt  CHKinca.  Chapter  XXIII,  t* 
one  of  ntach  inlcreai,  TIk-  term  "  hijiti- 
dirtjr"  as  li*fT  ap))lied,  l»  eoufusinic,  but 
mcaaa,  a*  wr  iiwlmtanil  It,  liicreaanl  aft- 
(irncy,  aiiaiiinl  Ity  cutnpcniatinK  piriou  or 
Twliai  genrintc  to  accomniadate  capaoaioa 
In  the  atenm  cyUmlm, 

The  bintory  of  mrlt  appimtna  it  xiven, 
including  the  ■yntrma  of  Calucnm.  Davtm. 
Itavy.  aud  Gtoahoii.  in  n  tcry  utlportlal 
RMnner,  aitd  •bould  commanil  altrntlon  on 
tbia  Cuasl.  "litre,  bo  far  a>  we  know,  no 
BtlcBlion  baa  been  given  (a  coaipenuttnic 
ilevk'c*  i>f  Ibia  kintl. 

Tlie  work  ii  confiticd  matnlr  to  Amcricmn 
practice,  with.  ho«rcvcT.  lUeitUon  of  t^TDTr*- 
•or  KctJIir'b  inearcht*  and  mefhinla.  now 
comniaiulinK  a  iconl  'leal  of  attrntton  in  all 
couDtriea.  The  piitiltcalitin  Is  limcly,  be- 
CNuac  we  arc  certainly  eslerlnf  upon  a  omi- 
nderabfe  relarw  in  incTraaini;  capacity.  If 
not  in  efficiency,  of  pump*  of  all  kiixla, 
Wa  cooiincnd  llie  work  to  onr  mdrn.  It 
coaialaa  418  ptgra,  wllb  2&0  engnvlnga  aiMl 
plain.  It  b  pnUlabed  by  Meaora  J.  B.  l.lp- 
ptocott  ft  Co.,  rbttadetpbia,  and  oulil  bete 
by  their  agent  Jowpb  A .  [lofnuin.  917  Mont- 
Kometr  Sir<>et      Priei,  fSiOD. 


(iMiarb-il  aid  HaUr  niinatiH. 

■(  akaiDC<  atmiiH,  •-  a 

To  iboae  abo  ate  acf^ainln]  wilh  tbc 
aatbor  of  thia  wotk,  ami  bb  prafcMiooal 
actieity  ami  ■erviera.  it  I*  a  matter  of  «au*- 
tahment  bow  be  fouml  timr  ami  opjiortanlty 
fur  the  nnily  thai  b  here  art  forth. 

Ur.  Manaon  waa  a  «l>iilcDt  with,  and  for 
■omr  lime  enKagnl  willi  l.irat.  W,  V,  Manry, 
whii-fa  itiiul  Bccouut  fur  the  tnleieal  In  teT' 
rr«iHal  [ibyvica  wbkb  the  pttaeBl  an<l  oibtr 
wntinga  of  hb  on  Ibe  aBbject  givr*  evt 
dence  of. 

It  b  aental  yean  ago  wbrn  a  coUatiaa,  ti> 
•o  call  it.  of  widely  oborr^ed  plwiWMWliOB 
and  ctivTvIalnl  Ke4ilM|[lcal  hria,  opeacil  ap  to 
the  aothor.  the  pnactit  throry  of  thermal 
phyaica,  which  baa  attracted  a  grvat  daal  of 
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ntlcniion  throiigliuui  the  HrlcutiAc  u'OtM, 
«nd  which.  «s  be  illusttuln  it.  rutn>!ili»  n 
kejntaDe  for  an  mi'uwplctc  arcli  ot  cniijcct- 
uiv  ttint  IimI  pievcdcd,  rcspccttnj;  t)ic  cnnw 
or  ihe  f;l><''ial  iHTtml  of  thr  cnrth's  hirtory, 
and  the  variouK  altcixtanl  lytniltitonH  ((■■'O- 
l«]pcal.  gcogTapIiical.  and  chinatic.  tliitl 
mn  involivi)  in  Ihat  ohs«iirc  hitl  obvions 
sia)^  of  the  rurth's  evolution. 

Th«  tHle  choivti  for  Ihe  witxy.  «hile  liter- 
ally ikscripliw.  will  not  C(iti\-cy  a  tnic  idra 
oftht  tlicmr.  ■■Climatic,"  lumiing  rcitiolc 
c<Miiito  ■.-hanuc«  tl-^t  h*vv  iiri.-i.-YiU-<l  un<l 
'Ictcmtiitrtl  jMCMiit  cliniitlr*  anil  utiKt  l>bj»- 
ical  comliliaaa  of  Ihe  earth,  aiul  perbapa  of, 
other  plaacia. 

The  work  |wniiit)i  of  no  irview.  exttrpt  hy 
VOaipaRaoQ  with  coK"alc  Uico(ir»hy  other 
Kienttfic  men,  mid  of  mich  theorie*  but  lit' 
lie  is  ItDown  in  a  popnlar  or  even  in  a  scien- 
tific way,  aii<1  it  woiiUI  W  »  lnOI.iw  ]>Trteii»o 
lo  Teuture  here  auy  opinions  n-sjHHiinj;  ll>e 
canectneks  of  Mr.  Mauson's  views.  \Vc 
feel  more  coinpcteut  to  jiiil}fi:  of  lh«  city's 
taiiilation,  in  which  Mr.  UnttEuti's  pnifev 
ftional  attention  is.  happilv,  jtist  now  dtrcr- 

icd. 

Thr  norlt  i*  w*M  lij  Mr.  Williitii  Doney. 
031  Markrt  Street,  Sail  Finncisco.  Price, 
73  cenW, 

Tran-wlfwus    of   IIm-     taierlran     luitlliilf 
uf  kiM-lrical  i;n(;lni'er>. 

The  iiBporflUiet?  of  this  mciely  is  indi- 
eateil  by  the  ttintDleiiaiiee  of  a  riioulhly 
aerial  of  pruoceUiDtc^  cuntaiiiinx  In  tlie  iwe^t- 
eat  case  tnurv  than  3110  pntECs  of  matter. 

A  nboct  paper  of  inucl)  popular  interest  i*  , 
one  by  Mr.  Town^ewl  \Voli'*>lt,  on  "An 
Karly  Dynnmo,"  reciting  certain  fact*  in  the 
history  of  genmton  in  ll^iOT.  and  an  account 
of  an  eledrie  conipanj'  otgHninid  in  titat 
)-e»r.  of  which  Horace  (Steely  wa»  a  cluirtcr 
member,  also  Prorwmr  Cha&.  A.  Seeler, 
who  was  tl»e  scientific  eiperl.  Of  the  seven 
tTn*t4.'e%  only  one  U  nowr  liviu);.  Mr.  K.  A. 
Resch  of  the  .S'i>Hfi^e  .iiurrimn. 

The  main  paper  of  the  luiMitli  b  by  Mr.  A. 
K.  Kennedy,  on  "  Inipedvnce  to  UlectHe 
CorrcntH."  too  teclinical  for  iioiice  here. 

The  "  transaction  a,"  if  funiishet)  to  uietn- 
bcn,  mmt  fully  represent  the  subscripiioa 
dnc*,  and  the  orKaniiation  is  niiich  to  be 
pniaed  for  the  ntti»unt  and  valuable  nnlurv 
of  its  published  nutter. 


Hlelilgiin  ItoiMirU. 
Welia^H;  nreeivml  frmn  Henry  A.  Rohin- 
sou,  Hs<|.,  State  ConiiniwiioneT  of  Labor  (or 
Michigan,  the  tenib  aunnal  report  of  liii 
Burean.  itnd  ninat  defer  farther  uolice  nutil 
exaiuinitiK  the  rolutnc,  which  contoiu  1,^ 
paf^a.  We  luve  ventured  the  opinion  UiK 
Mr.  Kobinsou,  a  in  on);  the  various  SIstr 
CominiMiona  of  l.alrar.  ha^  contrihoted  thr 
moKl  useful  matter,  nod  will  now  ndil  IW 
hu.  (crvices  ahoutd  lie  national,  or  even  initr- 
national,  a  view  that  will  be  endorsed  by  u 
many  as  have  knowledge  of  his  labon.  anl 
the  oihlitiutia  inuile  to  Hits  now  ^reiiloi  e( 
prolJems  in  the  hnuian  economy.  Thr 
present  report  irill  he  again  noticed. 

fonsulnr  Rpparla,— >o«.    Ui,    US,  IH- 

I'U'iitiaixT  or  <Ttir  utAsnitn.TWf. 

Tbe  divennty  uf  matter  coltccted,  anl 
IranHnitted,  by  the  .American  Contoto  i) 
indicnted  by  n  paper  cnntribntcd  by  C«ad 
KHviunl  imlloe  from  Aiuoy.  China,  in  0* 
December  imiie.  No.  14"  of  the  abaw 
report*,  emitted  "  Chinese  Curio*,"*  A  »«c 
Ikiu  of  I  his  paper  ou  "  Jaase*,  "  luw  btw 
ncWletl  for  tepnbUealion  in  some  fatwt 
number  of  ihb  Journal. 

Tlie  report  of  Jiutiury,  I  IMS,  No.  Ht,it 
taken  lip  mainly  with  papers  on  iadnatriil 
InlwT  »ibjecl9i,  profit  sharing,  and  llie  Vtkc. 
and  Ml  mcli  in  an  addition  to  a  kind  of  <>■ 
parfr  matter  of  which  wc  have  alrcnii  a 
great  pleiilj'. 

The  Hubjeci  of  wages,  coal  of  Hving,  aad 
u  oil.  arc  iticaninglen  nnletu)  txken  in  cm- 
nectitm  with  production,  tt  is  like  coomU* 
iug  one  »ide  of  a  ledger  accouot.  Tht 
"rate  of  wajce*"  indicate  a  social,  bat 
not  An  economic  c.-indilion.  Tbe  wagn 
"c<M"of  comtnoditict  is  the  main  thing  is 
eeoDOnitcal  rtscarch.  and  Ibis  seirms  to  be 
cMrefiiUy  avoidol  in  all  writing*  of  tbe  kind 
snch  as  luve  been  prewnied  for  four  nvn 
past. 

We  do  not  believe  that  any  lurm  can 
come  from  tnie  tLilistlrK.  or  bets  uf  nay 
kind,  but  that  tbtac  ouc-^idcd  labor  leporu 
UK  now  full  enough  until  we  know  wbit 
tbe  lotMif  ])ro(luce4.  Tbe  price  of  a  Uiing 
means  noiliiuK.  except  by  compariaon  wilb 
its  value,  and  tlic  price  of  •  d,tv'»  notk 
boa  in  the  atairaci  no  detcminable  vilne. 

For  the    rwt.    this    nnmh>er    ileni 
the    Canals  of   CanailA.  and    SoaUi    ' 


ttmm  fraAt  CnoMt  K  Y.  VnunhMty,  ai 
C^Iho.  T*ra,  (niHaK  ut  ibe  Imdc  uf  tb«t 
Mjastrr.  (ayi  ihc  ef<i<*li>)t  "f  •«!■»  liavbrrn 
pfoMutnl  bt  ■  bravy  Jvij  oil  Alnrricaa  tiuil. 
•Ml  m  irm  liim  Utrr  ou  wy*  of  AnMYirun 
TtmI*  tkal  '  «-llb  ktcanuhiti  comtiiuiDciilioD 
•»4  »■*«  Ibal  CMnprtv  with  nltivr  t^mnlrics, 
Ikrfmlilcni  n  miIvmI  «i  ■■ni'v.''  m  nmt  tiui 
pobt  a«t  lltni  these  two  prupiAhion*  ilo  not 
ii  wyllwi , 

MimImI  m  ivT  Air,  tuach  Mcarrt  Itni,  an 
tbc  ■•■■«  cDntinent,  an')  miiIi  nlfsm  ronmm- 
ihm,  wr  minatt*  to  wll  lu  lUat 
on«  alatli  ■•  math  MatWtiBMUt.  Ihal 
Kl^W  nlln  hirUun  a««y.  anil  niurh  ten 
la  ympattion  troatt»nA  U>  HngUiMt  aad 
»>■(«,  aad  UtI*  annll  aMiiMint  maik  afi 
■Maty  <tf  -'naliuiM." 

nr  nr|H)«1  t*  ritrtujtr  an-l  cnrWullv  bijii1« 
•fi.  aarf  la  ■  ^tory  «f  "piorrrlioa"  bolU 
Wi«  •»!  io  IVru  :  pKitrftloB  to  nkrtyiitK 
^Mfaak*  in*<nl]'-  Tbr  <.-wn*ul  m)-*  tkat 
tW  oM  uf  trvliilit  ffum  ibe  ['nileal  States  la 
■  mtn  ln|>nllinrtil  1o  nor  lriMlln){  in  IVni. 
H»4«an  ami  tbe  tikr  cqukii  from 
EtM(c   fur   iSi   -!<  •   lini,   and   cuct* 

^im  S*9  V<tk  1  -  »  lim.     Tbr  ilw- 

■lan*  at*  nur*  llmi  j»  iwh  lo  otir  in  fiivi'* 
■f  ibta  cBOBUi'.  ibc  rale  a-i  nine  to  fiiar, 
■d  one  ntnl  coticlaik  tbiti  mrriaicr  Unlaiui 
ta*  Utura  «*  caprntJ^r  fttmi  tlik  <uiiiitTi . 

Rj  Utc  loUunm  Ibc  immr  mtc»  exist,  Ibr 
AttBtoui  nLr  hrttiK  Iwn  In  nnv,  for  balf  lh« 
^aRxNtv.  Tb*  I'ai-ifir  MnillMvcaniunnpoly 
•r  (hi*  ttMdc.      Obt  U*  cnit   Siiu  rraaduru 

F*  —  baa  been  tT}'inK  fur  Kmie  titnc  paat  to 
li—loi  *  in  CaI)<j.  I'lit  riii4*  t(  ■ni{>o>Kilil*  in 
Ml  rap«^  Iri-tURT  uf  th«  rate  i-liaritt^t  fat 
■  HinWtfaw.  I^nc**  luanlttie*  of  packml 
itl  cooltl  ht  trnt  frotu  bctc  to  I'm!,  ■»  mcII 
otlkrt  Sosib  Antrrii-na  iroiiiilna,  if  H  «vr 
I  far  larMfo  ami  tnuaopolln  of  one  hbi<l 
JlllrrMllM-  rirmt*  mt  EIrrlrirll]. 
ki   ^(1  Hife]  a*rr.  ■     r 

'Ott  MUhortif  thi*«DTk  !•  to  well  kncmn 
M  UMBTrtiow  With  niijcni  rlcctnt-ol  lilen- 
■Bil  racarcb,  ibatooc  nuv  aafrly  nU- 
>lb#  vahM  or««v«Tili»K«<i(h)a,  lunwrl 
tbia«(b  so  cfitkal  a  KiiafiT  a*  Ibr  lortttute 
W  ll«*al  l!nL  r  ugtiiMiL 

n*   rapU'  >   allvnialinx  i-iirrrat» 

tb*t     prrcr>i-  'h  r  ■■    matbanallril 

I  4]j  .-i-i.  an  |wrtui|H  Ibr 


» 


latnrat  mr  pwa>a> 
rxpla  nation  ■  cun  fw,  tietsuic  noite  cut 
cx|>cct  ihot  the  iitiruoiDcDH  au<l  nitiitr  of 
altprnalinj:  mmntawill  rvrr  hfcouw  popr- 
lariy  itoilctBtiKxI. 

The  tcfuiinolotiy  m  inilicaleil  tii  Ibe  tttb; 
atfiivv  U  lultiiiraltly  plain  anJ  clivavn.  aail 
tlivUtrr  I'haptrrt,  including  rmMufca  upon 
viiri-iu*  <T>iiMtrtidivr  rmlnret  of  appflnllla 
ran  not  fnkl  Ia  tir  of  niurh    valiic    In   lli<H»r 

ieiixa)C>^l  in  RinkiiiK  nnri  rrc<iiiiK  allrrnulinK 

I  apimratus  ftir  anv  |iurpu*«. 

1     Tbr    iBtrulnrtorj    tcmarka     btftiii     vilb 
MM»t   tuirineal*  (if  mneh  iiAwlty,  u  fol* 

Mowar 

"  When  «T  Ihlnk  or  apeak  of  clndric  cur- 
'rrhls.  «<r  arr  nri*u*ti>Ric<1  to  tV|;aid  ibem  lit 
I  ilir  IiKlit  '■*  nmti-iittl  ciittrni*,  of  MimriliinfC 
.  Mbicb  flow»  iiloii)(  a  (Mill  fu*iBctl  bv  lb*  con- 
Iflartnr.  mirt  1ui»,  thrrrfiDrc,  a  diivci»on.  W« 
{  uy  thai  rlr>-int'il>  (Ihm*  alung  a  coiuludor 

or  (hnxiich  thr  vohiluctnr  fron  Ibr  plarr  nf 

hitiher  to  that  of  lowrr  fMvtcnllal:  in  Iha 
'  name  nay  llul  wairr  mi))  Auk  fiONi  Ilia 
'  biKli"  to  tbc  )oweT  1c»t)  ihruaicb  a  pipe. 
I  ^ncb  a  vievt  i%.    of  fnuT«r.    purrljv    (xinvrM- 

llnn").  All  niatlrr  of  tn\:t.  w^  ilo  n«t  Idio* 
;  wlict)KT  it  i»  thr  ptMiiiiT  f  ki-tricity  tlint 

Howa  in  a  k'^**'"  •lirrctinn.  nr  the  iirjiatifr 
iclwtrlcllv  thnt  floa*  in  ilif  ■■mHnitr  iMrwr* 

ti^m.or  wheihcrlhUhf?.  :  il- 

lill)eOII*l>   ill  iitilKMllF  il-.n  '      net 

t)icrv  i*  any  tmlt'lVT  »(  cliiUivii>    lliri'uxh 

>  itir  «mr  at   all.      ll>cle«iL    aivonlinv   In  tnnil- 

■       -    Itieir  ia  nieieU  k  '■■  '•''■• 

.o(  IhiouKli   ll»c  «  •■r 

iM>.ii>i  fU(v  til ruuK haul  Ibc  ^,.i..  :<.■.  n  a>i'l- 

iilK  llw  wiTv.    To  talk  mImmiI  ui  rlcctrir  nr- 

'  mit  Aodini:  thnm|;)i  a  wire,  may  Ibefefor* 

I  If  an   itiitonitilic   way   lif   rxprvwiuit  oar 

I  inruninit.  Iml  it  «•  a    ttry   coniTnirol   may. 

anti  Ihrn-fiitv,  ^tnrrnllv  ailuptnl." 

Thr  book  i»  pabliabH  by  ilic  W.  J. 
JobmAon    Cu..  Tlain  ItutltltnK,  Kew  Vovk. 

Haixl  IImI  ..r  ntriar  Tabln. 

Ill     t     I .    S  tlxiik 

A  f^mwntnH  ant)  cwtcW  !Ht)e  tn*tto«, 
■miiLilninn  mle*  for  clntrir  attrlnjc  ilul 
prurticil  pBTl  f(  tbc  art  in  «llkh  a  vet  of 
nilTB,  latdn.  and  prinlcd  hnMniclinai  ar« 
iiloxt  valnaMc.  II  ia  paUttbeil  by  the 
Riit*tet  Co..  at  LyoD.  Maia..  and  b  oac  of  a 
•rrin  nf  trit  haAa  on  vlKtrifal  (nbjrrU 
Ibat  Btll  ilo  nacb  to  aptwail  kiKiiiikdge  of 
tbc  nit.  The  pinml  imr  itMt*  imc  ilolUr, 
la  (or  •»>«- >■«  Mraara.  (Maitu  \  AWibimUt, 
ill  th  <  ni)  b  wtII  wmtb  tbc  loopey  to 

an>  '  iig  arttb  ■lectrtral  oultaA. 


T1h>  rnlTcrKillrR  of  falirornla. 

at  C>1if<mi!a,  and  the  LclRtid  SCanfonl  Jun- 
ior I'Dtrcnity,  coBic  to  band.  conUinini;  tn 
tacb     aue.    emtencet    of    extenclen    and 

The  StanfonI  ntstitntioii  otpecully.  wbich 
natunll;  kbomi  a  very  gT««(  iDcrt*K  Tor  itic ! 
Kconil  ytai",  ■moaDtuig  to  au  pwpila.  Bod  a 
toul  of  TU  cBreUtd  At  ibe  ftment  time,  or 
for  thv  aCMWotic  yr«r  to  foUo*. 

The  L'nl<r<niTT  oT  Cilifontia  lu>  ■  total 
esi«Iln>ciii  of  l.f^  in  the  nuta  iontitntion 
«t  BdtelcT.  and  college*  is  S»a  Fraaciscak 
ittakt^te'faMb  nnmratiM.  l.HB«nd«nt*. 

TIte  pfinetpaU  beta  is  Ibc  hUocir  of  the 
State  raivenity  mtt  act  foilli  in  preriaa* 
Bobn*  IB  tim  Joomal,  awl  tbetc  »  only  to 
aeaden  tkn  ynr,  a  coaaidenfale  i..aUMM« 
af  the  buildisgi.  e«pe«iaUy  ler  Ibc  CoDes*  of 
Mechanio,  pUtta  and  dnniplMcw  of  tthlrii 
kne  bcoi  paUnbed  dnnng  the  pMl  year. 

Tlw  cadowaMnt  of  the  StHaroid  Tm- 
nnky  ladndes  ibe  Palo  Alto  Rstatc  of 
ShW  Miea,  tbe  Vina  estate  in  Tchataa 
Cvonty,  SS^On  ncrcs,  of  «fa*ch  34,u»  an  in 
iltjai^t.  aad  the  ttntte  Comity  estate  et 
2£,«n  aem,  a  wheat  fitmia^  Astrict ;  local 
l«U*OMtaofknd. 

TW  extent  ef  tbete  h%lier  data  «4»- 
tarii—lfcdlitfeaiaiK-beyotltbeprepoOiBa 
tbu  Ibe  pofnlatiaa  of  Uik  State  been  to 
ntbec  acctiott*  of  the  eoMRtn,  aad  t>cbarar>- 
tnvticaftbc  Icadeeoes  oftbcaer.  VbM 
lb  tetnn  eflecf  wiU  he.  ti  aot  cnay  to 
eM^aebse,  esoci*  thai  •  aarbcd  iaflneK* 
AmU  lypar  ni  tbe  socal  coMBdaas  tftbe 
people  IB  Ibe  Dcae*  nitiue. 

Tbr  iiiwBt  tint  aic  pmely  oc  nainly 
Miawal  aad  inntlwf.  aacb  na  do  aU  MaK 
inao  we  fte  remtng  pcwJ  of  bm  e^tncelkM, 


■  Marty  IB  the  a»e  pcopcw 
tlon  that  eJacatiott  {ttctveaeB.  and  tu  para- 
lAraje  use  of  Cartrk-'s  iminitafaieepigraiBs : 
"Tbe  tr«e  vfae  of  oar  tiairia  aot  baadaaad 
tbe  »aa.  bm  nucUao  and  tbe  ■aa." 


N«  l,ti&  of  CafiMfTuf.  Loadoa,  April 
Sift,  a.petbifak  IbcaMM  wirfcihk  aaat- 
tccof  a  lecbakal  jenmal  that  ha»  ew(  beta 
iasaaL  aa<l  iiiJifatii  tbe  vart  na^smi  of 
Aat  aariBl.  It  b  HtnitA  ivtxi  t««  pB«a.  ane 
btJac  aa  t^itot  of  tbe  hiftae?  of  traae- 
Atlaabc  *•■  nwigatiaa.  witt  ■■  ffrbi 


live  account  of  the  erml  Ciuurd  stcan 
CtimpaniiL  and  LvLtamim:  and  the  Other  an 
iUostiuted  dcscriptioB  of  tbe  Wottd'a  RxU 
liiiuon  at  Chicago. 

Tbe   tMoc  cootain*   lU  pagca  of  mailer 
iriifa    more    Uub    thbty    full-page   \Atvt, 
Htnoog  llicsc  tito  tlooblc-page  illnitralioBfar 
Uk   (.'aaajMnia'*  cagiaea,   wood  cnipaTlivi 
that  oloae  laiul  have  cost  tbe  price  «f  u 
ocdinaiy  nnmbcr.      li  would  be  a  tnatter  ef 
faiirrcM.  to  know  tbe  coat  of  this  t»oe  of 
E%fi»trrinf,  IKit  ia  a  cotniacrcia]  aeine,  hil 
lo  allow  the  reMNircea  of  tedtnical  htDatoic 
M  Ibis  day.    and   the   raak  of  iaihibul 
(Bteraata  la  tb«t  fidd. 


Miwii  Spot!  aad  CbaaabetlMn,  of  Scr 
York,  have  bcea  pteparias  books  for  akckt- 
tag.  in  which  tbr  paper  i»  nJed  in  tpwo 
one  eigbtb  of  aa  inch  «idt  each  i««v.  w 
ibH  la  skeldtiag  oae  baa  a  Mate  by  ehkft 
peoportioaa  aad  dineaaioo*  are  ArtxmlK- 
able  eritbout  iattntnients, 

Tbe  )d«*  ia  «  icood  oae.  especially 
nwchaaical  woth,  wbcte  each  eighth  na 
cooadovd  an  taefc.  prodacing  a  ikcUh 
eaie  aad  <a*e  half  iaebei  V*  the  foot,  ot  if* 
larfe  otjcctfc  a  boase  te  ezaaiple,  ibt  fCiK 
can  be  aaaiwtd  a*  eae  eigblh  ef  an  isck  to 
a  foot,  pcodadag  a  acale  of  n  to  1. 

Tbe  priacqal  fcalaietabeaeBlkianlcM' 
ceraiag  th«>«  ikrich  boofct'ia  tbe  woaJcT 
Ibal  Ibey  bare  not  been  famBbcd  bcfoR- 
Tbe  pcoesi  siae.  tbe  itawiard  ooe.  ia<tX' 
ia^ee,  iateaded  fee  carman  in  a  pocktt 
aad  tbe  prtae  S  ceabL 

KlMirie  VbUe*  mI  Jbvaraada.  ' 
Mem.  Spaa  ft  CbaMbetlatn.  of  New 
Voet.  aead  a  eaaipaaioa  ptcc«  to  Untfiunr't 
raUr*.  BOtked  la«t  aKMtk,  sinQar  in  •limrn- 
Moaa.  WMlcb  peebet  Me  ft  may  be  called 
csatMBtag  etatrical  tafaka  by  mf.  ^.  B, 
Tbraapatw  —  «■  aajqae  aad  no  donbt  nsefnl 
boek  of  eefaewce.  that  miglit  be  aine  of  ■ 
Aoaoa  ta  be  earned  ia  one's  pocket  wHboat 


Tbaae  Mte  baeb  arc  iTpcal  of  the  din- 
saea  of  hcbaatagj  ta  oar  lime.  Not  loB| 
•go  ooe  oooU  eaery  ia  ibcir  veal  pocket  • 
tad*  MTva  of  tbe  awtel  ana.  arilli  b  fc« 
envy*  tbnaww  IB-  lCa«.  m  vbalelibeaty  i> 
re^tR^  aad  ^stccwmb  ia  tbe  rale.    Tbi 


--P*-.- 
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80AND1NAVULN  DISCOVERY  Or  AUBBICA. 

■T   THS   KDITaH. 


It  ba<  hc«7i  announced  that  the  TMni^h  Gnveminnit  will  send  \a 
tbc  cxhibllion  at  CbicaK^,  the  old  tcclandisli  ircorch  oontaiaing 
aoaMsnu  o(  ih«  f^caiidiuavum  &cttlcu>c»ts  on  tfac  Atncrican  continent, 
niae  butulrvil  yean  ngo.  in  Gm-nlaiiil  ond  tni  MaMUichuActts  Bay. 

Tbc«c  dcicumcuut.  which  wc  will  reltr  to  tiiorc  particululy  in  a 
fntarv  pljKC,  on  cvnKidmd  (ifgrcal  value,  and  certainly  uv  to  in  an 
arehaoloigictl  wnse,  and  to  the  Scatidinavinn  people  eqiedoUy,  oa 
etiilencc  of  ■  ver>'  intereatinfc  portion  of  tlieir  ctirty  history.  These 
«arly  lettlemcubi  of  the  Norsemea  in  Greenland,  followml  close  U|xm 
•otDc  v<er7  marked  events  in  their  own  l;ind,  to  which  wc  n-ill  briefly 
rrrrrt,  and  in  dofnic  -lo  will  mnark  in  respect  to  the  uld  "  Mgas,*' 
wbcrv  tbc  rircumntaniTA  an  recorded,  that  while  thew  coutajn  tbe 
umal  pDctte  UeeitM  of  ela&tic  tnia|[injition  in  all  that  pertaitis  to  {>cr- 
•onal  maCtcn,  fcau  of  amis,  and  su  on,  in  irspect  to  fadn  of  a 
national  or  trilwl  nature,  their  historical  truth  is  not  questioacd. 
Details  may  be  colored  and  warped,  but  the  niain  facts  arc  mi  well 
supported  by  rancorrrtit  tcslitnoav  that  no  histot)-  ol  tbe  period, 
even  in  tbc  I^tiii  toiigucs,  »houM  t.'otnnKind  more  coafldcnc*. 

It  i>  not  getii-rally  fcnmva  that  the  early  history  of  the  Northmeu 
waa  to  ■  irnal  extent  prvtervcd  in  Iceland,  and  as  we  tn>y  say.  wa» 
pnanvtd  there  only,  and  brought  to  light  in  leccnt  times,  aawill 
br  explained  furtlier  on. 
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aCASDINAVUS  DISCOVERY    OF  AMERICA. 


About  the  year  806.  Harold  Haarfagr.  "  Fair-haired  Harold."  as' 
we  would  say,  desired  to  wed  a  princess  of  Swi-dcn,  Gycla  b>'  name, 
but  he  beiug  but  one  out  of  many  tribal  kings  in  Nonvay,  ouly  a       > 
"Jarl,"  or  Ivari  we  call  it  now,  the  fair  princ«7ts  told  him  to  go  home 
and  conquer  his  country,  reduce  the  other  jarls  to  subjection,  ns  ^| 
the  Danish  monarch  Gorm  had  dou«,  and  become  a  real  king,  then  ^^ 
she  n-ould  wed  him. 

This  <itnicl[  Harold  favorably,  and  he  made  a  vow  that  he  would 
not  hav-e  his  hair  cut  ai^aiu  until  he  bad  cnuthed  oul  the  rival  jarls 
and  reduced  his  kingdom  to  a  complete  wliolc.  This  he  did  in  a 
vigorous  and  rapid  way,  scattering  the  other  jarls  far  and  near  ;  some 
of  them  sailing  away  to  Icelnud  to  escape  him.  and  founded  there  a 
colony  which  is  now  about  1,014  years  old,  counting  from  the  lime 
of  complete  organiiation  there. 

The  thousand  years'  feast  to  commemorate  tbe  event  occurred, 
as  now  remembered,  in  1879.  when  we  were  in  Scandinavia.  The 
King  of  Denninrk  went  to  Iceland  with  many  of  his  court  and 
numerous  visitors  from  \ariou3  pjirts  of  tlie  Scandina\-iaD  countries, 
with  this,  however,  we  have  nothing  to  do  at  this  time. 

The  fleeing  jarls  and  their  people  1,087  years  ago  took  with 
them  all  kinds  of  records,  runic  writiugs,  songs,  traditions,  and 
mementos,  that,  as  before  mentioned,  have  become  in  recent  times 
a  principal  clue  to  early  Norse  history.  It  was  from  Iceland  that 
Greenland  was  settled,  and  America  discovered,  the  accounts  of  this 
coming  down  wHth  Ihe  other  records  from  the  Arctic  island. 

In  the  middle  of  the  se\-eiiteenlh  century.  Christian  VIl,  of 
Denmark,  in  order  to  arrange  and  preserve  these  old  records,  which 
had  been  translated  into  l,^tin,  when  translated  at  all,  engaged  the 
celebrated  hisloriau  Mallet  to  write  a  historj-  in  French  that  would 
embrace  all  the  leading  points  of  tbe  Runic  writings,  sagas  (songs) 
and  other  such  data  as  then  existed,  was  known,  or  procurable. 
This  umlertaking  was  carried  out  in  a  very  nbic  way  by  the  cele- 
brated French  historian,  and  Bishop  Perry,  of  England,  undertook 
a  translation  of  the  book  into  Uuglish,  a  n'ork  which  appeared  in 
1770.  and  i«  now  known  a»AfaJiet's  Norfk^m  AftliqitHits. 

Bishop  Percy  was  s  profound  scholar,  gifted  by  natnre,  and  learned 
in  all  that  enabled  an  understanding  of  the  subject,  but  like  his  dis- 
tinguished predece.<isor,  locked  much  data,  especially  of  a  pliilological 
kind  that  began  to  appear  soon  after  these  bistories  were  writlen,  but 
(be  work  was  revised  and  reissued  ia  1S47,  by  j.  A.  Blackwcll.  Esq.. 
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London,  wlio  brought  to  bear  Dpon  i(  mi  nvdition  oommetisurate 
witb  tlic  uuk,  BtiJ  tbc  mult  i»  tliul  lliis  wurk  is  ■  stuidnrd  in  all 
that  pertains  to  ewiy  histi>r>'  of  ScaiiclinaviBti  coutitn«s  or  the 
NontiDicD.  The  BcciHinb  therein  ){ivcii  of  X\w  cxpcditioait  Ihat 
Rwbcd  the  American  continent,  are  accvptcil  the  vrorl<l  over  ta 
authentic,  and  hat*c  bc<r»  incorporated  into  the  standard  school 
ht9t<ine»  of  mo-st  countries,  including  our  tiu-n. 

Tbcre  IK  DO  woDtler  that  sendiuK  theae  old  records  from  Denmark 
to  Chicn^  win  be  an  event  of  much  interest,  and  that  great  care 
will  be  token  in  tbcir  wmveyanoe.  prcscrv-ation  and  n-tiim  to  Copcn- 
bsKcn. 

Caming  now  to  the  particular  events  that  are  of  niost  interest 
bere.  these  are  recounted  mainly  in  the  sajca  uf  "  Krik  the  Red," 
lhi»8pokcD  of  in  Afaltel't  A'i/rt/irra  .■intiguities : 

"  The  two  iDOst  important  documents  published  by  Mr.  Kafit*  arc 
the  ugu  of  Brik  the  Red.  and  of  Thfirfinn  Karliivfni.  which  were 
protttbly  first  committed  to  writing  in  the  Iwelfih  cvntury,  or  about 
kwr  gmcralioiu  after  the  ewtits  recofdol  tuok  place.  The  ntanu- 
fcnpt  of  tbc  latter  Mga.  made  um  of  by  Mr.  Rnfn  an  the  Utiai*  of 
hi»  Icxt,  is  on  \'ellum,  and  bears  internal  evidem'Y  of  liaving  been 
written  ttt  the  close  of  the  thirteenth,  or  bei^inriing  uf  the  four- 
ternth  cenlwry  The  waK"  '*^  Krik  ilic  Reil  furmx  u  part  of  the 
beautiful  rellnm  manuscript  cillrd  the  "  Coilcx  Matoienais,"  which 
ia  a  eoUection  of  sagas  tfan^ribcd  from  older  manuscripts  bctmen 
tbc  ycAra  I3S7,  and  I301> ;  that  a  lu  say,  n  century  before  the  dia- 
umry  of  America  b>'  L*oInmbus." 

About  the  year  MO.  or  ii  hundred  years  after  llie  selllenietil  of 
Icdaod  b>'  the  jarU  that  Harold  HaarlaKr  had  driven  out  of  Nor- 
way, a  Kome  chief  called  Thorvald  was  bani&hed  for  three  yeais  for 
kflling  some  oae  in  an  irre^Iar  vray.  and  went  to  IccIanU.  He  bad 
a  aoo  called  Erik,  who  in  turn  got  banished  from  this  new  coantry 
Car  a  similar  offense,  not  uncommon  at  that  (lay,  and  not  dar- 
iii|[  to  return  to  Norway,  he  wt  wiil  around  the  norlb-eaxt  coast 
■ad  came  upon  Cape  l-arewell,  and  finally  to  (Greenland,  where 
be  aetlled  for  good,  on  the  eastern  side  of  Baffin's  Bay.  At  ibe 
end  af  the  three  years  be  returned  to  Iceland  and  took  out  a  oam- 
ber  of  aetllcrs  to  his  Greenland  colony  un  Bolfiu's  Bay. 

In  M7,  hU  wn,  I.ief  Krik,  or  as  it  would  be  written  now,  "  UcT 
BticMaa."  sailed  back  to  the  old  home  in  Norway,  and  was  well 
rtcrivTd  there,  lie  adopted  the  Roman  faith,  and  then  retun»cd 
to  his  father's  colony  in  Greenland,  and  proselyted  the  people  there, 


who  readily  adopted  the  new  reliftion  instead  of  the  old  Odin  and 
Thor  borse-eatiug  laitb  of  the  Norsemen. 

The  settlements  in  Greenland,  two  of  them,  continued  to  gronr. 
one  having'  80  farms  and  four  churches;  the  other  100  farms,  tn-o 
towns,  e1e\'en  churches,  a  calhedral  and  two  Dioiiasleries,  with  a 
population  of  not  less  than  ItKIO,  possiUy  2000,  for  these  Xorse 
families  n-crc  large  at  that  day.  The  tin>t  Roman  bishop  was 
ordained  in  1121,  the  sevetiteeiilh  and  lost  one  in  1404,  or  283  )'«ars 
later,  so  this  selUcmeDt  in  Greenland  was  quite  a  oaltoii,  and  at  least 
as  old  as  our  own  is  now.  but  it  dLsappcarcd  ;  how,  no  one  can  tell. 

The  records  are  clear  for  about  400  years,  and  then  the  whole 
was  Mottcd  out.  mainly  it  is  believed  by  star\'alion,  and  by  a  system 
01  verj'  perfect  "navigation  laws,"  invented  even  at  that  remote 
day,  that  forbid  the  vesaeU  of  all  nations  from  laiiding  there.  U  is 
commonly  thought  that  the  people,  when  reduced  by  famine,  %vere 
totally  destroyed  by  the  Ksquiwaux  Indians,  with  whom  the  colo- 
nies were  oiwoys  at  war. 

So  completely  was  the  country  destroyed  that  the  search  for 
them  or  tlieir  relics  in  the  sixteenth  centurj-  was  Iruitless,  In  1771 
a  new  colony  was  founded  near  the  same  place,  and  the  old  ones 
have  since  been  found,  with  all  hinds  of  sacred  and  other  remniiix. 
Kle^-en  of  the  churches  have  been  brought  to  hght,  and  much  of 
their  paraphernalia,  such  as  could  endure  the  elements,  has  been 
preserved. 

We  will  not  detain  onr  readers  with  this  matter.  It  is  authentic, 
and  is  no  doubt  more  so  than  most  history  of  the  kind,  cmxrcd  itp 
in  the  glamour  of  war  and  the  prowess  of  persons. 

These  old  Xorsemen  had  slight  respect  for  kings  and  great  peo- 
ple, SDch  as  form  the  horthcn  of  ancteni  or  even  modem  history. 
They  have  always  been  a  race  of  popular  govemmeol,  where  noth> 
ing  but  merit  or  the  necessities  of  governing  gave  power  to  one 
nun  ;  heocc  their  histor>'  i»  almost  alone  in  the  world,  a  hi.sfory  of 
tbe  people,  and  not  of  kiugs  and  poleiitales. 

Among  those  who  went  with  Erik  the  Red  to  Greenland,  was 
Herwulf.  whose  son  lljaiiii  went  on  a  trading  voyage  to  Xorway  in 
9^.  On  his  return,  by  the  way  of  Icelaud,  be  found  his  people, 
who  had  been  \-i^tiug  there,  had  returned  to  Greenland.  He 
started  there  too.  but  got  lost  and  drifted  in  fogs  ea.stward  and  south 
ilong  the  coas-t  for  a  long  time,  fiualW  saw  the  land,  which  he 
approached,  but  found  it  low  and  covered  with  forest.  This  he  knew 
was  not  Greenhind,  and  w  set  sail  again  for  two  days,  and  then 
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qipniKbetl  tlic  Iniul  (o  Gnd  It  nfraJn  CD\-«rcd  with  trees.  He  then 
continuctl  for  three  rlays,  M-ith  a  tiortli-wcst  wiiw),  and  cnmc  to  a  loHy 
UUnd  where  the  shon-s  were  covered  with  iceberg*  ind  slaciera.  A 
third  Aitnupt  tjTunglil  him  lo  the  OrecnlaiKl  colonics  in  BafEa's  Bay. 
Thfat  wjyage  of  Lief '»  became  a  much-toM  (ttory.  He  liad  evidently 
eoaw  ^iarnn  around  (tie  coast  of  I.nbmdor,  perhaps  oroutid  New 
Poandland.  nr  cvxu  No\-a  Scotia. 

Id  the  year  IO(M>,  or  KM  years  a^o,  lie  fitted  out  bo  cxpeditxio  to 
Anhcr  cx;>Iorr  Ihi^  new  countrv.  mid  fuiiled  wny  to  the  wiuth-eil^t. 
Ht'>gr<(l  fiiiit  w»»  a  land  co^-cred  with  bioad.  flat  nKk».  which  he 
named  "Heluland,"  and  continacd  to  the  south,  coming  to  a  cottntry 
with  uady  cliflit.  but  ctrt-cie*!  with  wood,  which  was  mimed  "Mnrk- 
Und."  Of  woodland,  tic  next  paswd  an  islniid,  which  be  left  to 
•nward.aod  entctvd  the  mouth  of  0  river,  Milling  up  oti  the  flood 
tide,  which  h*ie  nu^e  lo  a  pifKlistcmv  hi.-i>;ht. 

Here  Ucf  and  but  crew  wintered,  cnnstnictinfi comfortable  hoHiie« 
mihc  land,  and  thi>  wu  the  first  settlement  of  white  luen  in  this 
conntiy.  Then  was  picntv  of  salmon,  plenty  of  gnus,  and  no 
mwrv  weather  nuch  as  these  {wople  were  accu.st()iued  to.  The  gram 
rcBatiied  itrrea  all  winter,  Dnutber  tnarvel  to  tlieto. 

There  were  thirty-five  penplc  in  I.ief'.^  company.  The»r  were 
■Kvidnl  into  two  sections  which  took  tiimit  at  gunnlinK  the  ^ttle^ 
ncnt  and  explcFriog  the  country  around  them.  With  them  was  ■ 
Gennati  ttajned  T^Tker,  wlia  one  day  while  in  the  woods  difco^-e^ed 
nae  wiM  gnipc!*.  and  became  so  excited  that  \m  comrades  thought 
Un  craxy.  He  bad  found  hctr  a  fruit  known  to  bia  boyhood  in 
Ccrmuiy,  long  for^otltm,  bnt  hctr  ngniti  n.-al,  nnd  no  wonder  he 
iadulircd  in  some  anttcK  over  the  matter,  getting  his  face  Ktncared 
with  grapes,  which  the  Norsemen  mistook  for  blood.  Thia  cirmtn- 
■tance  gave  tlie  uatne  tif  "  Viuetnod  "  In  the  country. 

Id  the  spring  of  KKil.  Lief  mailed  home  agnin  to  CreetiUnd.  and 
in  1003  bis  brother  Tborvatd  set  unt  again  with  thirty  people  in  the 
rnnie  vcvtel,  and  came  without  nccidcnt  ur  difficulty  to  VinelatkL 
Tb«>r\-aM  aeul  parties  to  tlic  Miuth  along  the  cftusx,  and  found  a 
beautiful  country.  co\-ercd  with  forr«t.  hut  neither  men  nor  animals. 

Ihi  ThorvaW's  return  jo«mc>'  to  Orcetilaad  in  lOW,  be  had 
mtshapft  with  bis  ships  and  had  to  land  for  repairs,  and  while 

abore  dixovwred  nine  K-tquimnux.  eight  of  whom  were  killed. 
The  next  day  a  large  force  of  these  Indians  returned  and  attacked 
the  ^ip  with  arrows,  killing  Tbon-ald.  who  no  doubt  dcAcr^-e*!  it. 
He  wan  buried  on  a  cape  called  "Croanicm,"  or  Cafie  Cross.     The 
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company  then  returned  to  "Lief's  Booths,"  as  the  .tettlement  in 
V'inulatid,  was  called.     In  10(X)  hi;  rctumcd  to  (jrvcutand. 

Then  Thorstein,  a  third  son  of  Erik,  set  out  for  the  new  countiy, 
tsking  along  his  wife,  Gudrtdn,  and  twtnly-fi\-e  men.  They  were 
unfurtuiiate,  however,  and  were  tossed  almiit  nearly  the  whole  sum- 
mer by  adverse  n-inds,  and  iu  the  iiutumn  went  in  to  the  shore, 
estahlishcd  winter  quarters,  where  many  of  thcni,  including  the 
chief  of  the  expedition,  died  of  .some  contagiou.>i  disease  during  the 
winter.  M 

In  1007  a  large  expedition  Icfl  Greenland  for  Vincland.  It  con- 
.sisted  of  three  ships  and  IGO  people,  including  a  number  of  women. 
They  also  had  animals  for  brtediug,  and  ii-srious  kinds  of  equipment  ■ 
such  as  existed  at  the  time  and  would  be  required  in  a  new  colony. 
It  would  be  tedious  to  recount  the  various  events  of  this  exiiedition 
on  its  way  to  the  warm  countr>'.  They  finally  cnme  to  a  large  liver 
that  flowed  through  a  lake  to  the  sea  ;  its  mouth  obstrndtd  by  sand 
banks,  so  that  it  coulil  be  entered  at  high  water  only.  Here  com 
grew  wild  on  the  land,  and  vines  in  the  hills.  No  snow  fell  in 
winter,  and  the  cattle  remained  out  iti  the  fields.  ■ 

Here  for  the  first  time  they  came  in  crontact  with  the  North  | 
American  Indians,  who  came  near  making  an  end  of  the  whole 
colony.  The  Xorsemcn  were  driven  off  lo  sea,  and  in  their  wan- 
derings one  ship  actually  crossed  ihfc  Atlantic.  It  was  attacked  by 
teredo  worms  and  sank  on  the  Irish  Coast,  some  of  her  people 
reaching  Dublin  in  a  boat. 

There  wcnr.  after  this,  other  expeditions  from  Iceland  to  Vine- 
land,  and  the  regions  south  of  there.  There  ate  accounts  of  many  ■ 
romantic  and  some  tragic  events,  characteristic  of  tlic  time,  but  if 
one  considers  ciWltiiition  elsewhere  nine  hundred  years  ago,  the 
wonder  is  that  any  people  living  in  6&°  North  could  have  attained 
the  order,  enterprise  aud  intelligence  that  existed  among  these 
Norsemen . 

I^teron  other  journeys  to  the  new  laud  were  made  from  Ice- 
land, Norway,  and  Denmark,  in  H^l,  l2So.  1290,  1295.  and  1347, 
but  there  is  pcrhafis  mi  use  of  more  recital  to  show  that  for  a  period 
of  four  hundred  years  the  Northmen  maintained  nearly  continuous' 
intercourse  with  this  country,  down  as  far  as  Massachusetts  Bay. 
and  possibly  far  to  the  south  of  there. 

There  is  also  evidence  of  their  intercourse  extending  to  Ireland. 
In  an  old  geoeraphical  trcatiac  in  Iceland  there  is  the  following 
traoslatioa  AtMn  the  sagas. 
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"  To  Ibe  watli  of  iahabrtctl  Orcciiland  are  wild  and  dcacrt  tnicU 

ftml  im-ctiv-vml  tiiMiintiiin» :  tlieii  cotnc-i  the  land  of  (he  Sk iivlUti|{s,* 

hcytmil  this  Mnrktand,  and  tli«n  Vinland  the  Good.     Next  lo  this, 

land  wniewhal  t>rtiiiid  it,  lie-s  Alliaiiia.  thai  is  xo  sny.  Hvitratnanna- 

[Juid  ^  If^AijVmoiri/dN'/ )  wliillii-r  vrs-«oU  formerly  Milled  fnini  Ireland. 

[It  ms  there  that  Kvtral  Iri^thnicii  aiid  Icelinnlr»  rt-Cfif^iiii^ed  Ari, 

I  the  son  of  Mar  nnd  Katla.  of  Rcykjnties'.  whom  there  had  tvnt  for  a 

I  long  time  lx«i  nny  liditiK^  o)',  and  wIkhii  the  iiiitivi.-»  of  Ihe  coiinlry 

['bad  osade  their  chief.     The   Landniimalxik   aba  states  thai   Ari 

(UuvMn  WAS  dri\-cn  by  a  leiiipcst  to  HvitrantaiinaUnd.  and  detained 

'and  baplixnl  therr  ;   and  wc  arc  told  in  Thorfiiin's  saga  Uiat  ihc 

Kiqititnaux  children  taken  in  Msrkland  dcclaicd  that  Iwyond  their 

cuuntry  lay  another,  the  ititiat>ttnnL'i  of  which  wore  xhUr  dreaws  and 

,  bon  flags  on  \an^  iwles." 

"Thia  atalement  i*  obvtoiMly  of  no  \-alue  in  itnelf.  hut  rrnmrlc- 
'able  (or  the  ooacluMon  drawn  fixini  it  by  the  Northmen,  that  l)ie 
RMitTtty  ihtK  described  must  necessarily  b«  Hvitratiianiialand,  which 
«hi)<vit,  at  nil  events,  thai  at  Ikr  period  the  utga  u<at  wri/frn  the 
fxutenn  of  such  a  country  was  a  fact  generally  admitted." — Afai- 
let's  Amii^iiiUs. 

tt  B  tntcfviting  to  study  the  notes  and  criticisms  of  the  learned 
■nthora  mentioned  at  the  bs^ginniiig,  respecting;  these  old  lecords, 
dlvcrgrat  of  courK.  bnt  in  no  way  disputing  the  main  facta  set 

farth.  nor  '%%  there  atiytliiiif;  strange  in  the  matter.  The  diMnncc 
friMB  Iceland  to  Greenland,  and  from  there  between  the  points 
visited  on  tbc  American  coa.'4,  iit  mnch  less  than  bctn-ecn  Norway 
and  Iceland. 

llisiorr  Roeit  to  »how  that  ColumhtLS  visited  Iceland  liefore  his 
raya^c  of  discovery  to  tbc  West  Indies,  and  there  learned  of  the 
rsi^ence  of  the  new  watni  land.  Of  this  circiimiitaiK'e  we  have  no 
•cmrale  account.  There  i<.  indeed,  no  kind  of  infonnalion  more 
lUSimlt  to  Kct  at  than  Antiquarian  re*tenrch.  Nti  two  people  ever 
■jCteed  iiu  a  matter  that  involved  inferences.  Each  wants  a  pet 
thcoT)'  or  conjecture  of  their  onm,  but  the  main  facts  in  thi.v  dis- 
Fcorery  of  America  arc  as  nearly  undisputaUe  as  any  chroaick  of 
tbc  pirriud  can  be,  and  need  not  be  dispiitctl. 

H^m  womhip  is  n  peculiar  trait  of  the  nuntan  mind.  It  finds 
it*  moot  marked  expression  toward  sacred  things,  but  also  demaiHls 
bnmsn  beraes,  people  of  our  own  kind  that  can  be  set  up  for  veiKr- 
atwn.  Amoos  these  is  Colnmbus,  whose  life  and  acts  ore  set  lortb 
in  a  colariiiK  of  fiction  xh  well  as  fact. 


tadlam.       tINif— JlT  lUrUlkTlk. 
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80UB    PROBLEMS  IN   PUMPIKa  FI.niD&* 
By  J.  RtCBABDR.  Mem.  Tech.  Soe. 

The  writer,  in  nil  experience  extending  over  ten  years  past,  lifts 
met  with  some  problems  in  raising  and  inijitrllinK  water,  that  it  is 
bclicwd  can  be  presented  here  with  advantage,  At  first  it  was 
thought  that  these  pnthlcms  could  l>e  pre-senlvd  with  liotli  griipliieal 
nod  malheniatical  illustrations  that  w-oiild,  no  doubt.  hav«  added  a 
good  deal  tn  the  value  of  the  paper,  but  on  conMiItatioii  with  the 
Seeretary,  Mr.  voii  Geldeni,  and  with  Prttfetwor  D.  E,  HuKhes.  it  was 
found  that  previous  to  treatment  in  this  manner  a  certain  amount 
of  fact  and  data  of  various  kinds  must  be  picpanrd  as  premises. 
The  reason  for  this  will  apjieiir  further  on. 

In  raising  and  impelling  water  we  employ  pumps  of  various 
kinds  in  respect  to  arrangement  and  con.M ruction,  but  all  coming 
within  three  classes  familiarly  knou'n  as  piston  pumps,  centrifugal 
pumps,  and  the  positive  rotary  kind.  There  are  other  modificationa 
that  do  not  seem  to  come  within  these  cl3f>»es.  such  as  ejectors  and 
puI^(MlI«tc^s,  but  «s  ninety-five  per  cent.,  if  not  a  larger  propoitiou 
of  all  pumps  in  use,  belong  to  the  two  elassea  first  named,  pi-^ton 
and  centrifugal,  the  pre!«nt  lemarks  can  he  confined  to  these.  As 
between  these  two  types  there  are  at  least  twenty  times  as  many  pis- 
ton pumps  as  eenlrirugal  ones,  so  the  former  comprises  ninety  per 
cent,  of  all  in  use. 

To  present  ua  soon  as  possible  some  clue  to  what  we  arc  to  con- 
sder  tliis  evening,  if  one  examines  the  trade  circularH  relating  to 
these  clashes  of  pumps  some  queer  facts  will  appear.  Coufiaiug 
such  examination  tu  what  are  called  commercial  pumps,  that  is 
excluding  special  pumps,  such  as  arc  made  for  [^hlic  or  municipal 
water  supply  and  like  purposes,  it  will  Im;  found  to  begin  with  that 
the  duty  of  tlic  two  kinds  of  pumps  arc  about  as  ten  to  one  in  favcu: 
of  tlie  centrifugal  type,  if  we  compare  them  on  the  baisis  of  their 
bore,  diameter,  or  flo*  capacity.  Hot  example,  a  piston  pump  of 
fi  inches  liorc  is  set  down  for  a  duty  of  120  gallons  per  minute,  and 
a  centrifugal  pump  of  like  bore  at  1,200  gallons  prr  minote,  ibe 
proportion  being  ten  to  one.  Remember  this  comparison  is  made  ou 
the  basis  of  the  flow  capacity,  and  section  of  the  water  ducts 
through  these  pimipit,  and  h«.i  no  reference  to  their  efficiency-  or  con* 
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saniption  of  pmRT  in  proportioQ  to  the  vrorTc.  per  fanned, 

Wc  will  next  cumparc  ihcni  in  respect  to  cost,  or  InveatnieBt  as 

wtttrr- mising  mcchaniMii  or  implements,   inctuiling  s»inr  raeoitx  of 

cunncctinif  taiDotivr  powrr.      Thin  Intti-r  would  have  tk>  inclade  in 

the  caae  of  piston  [nimpH  either  a  Meam  ciigitie  directly  connected, 

a  crank  shnfl  and  other  (fearing,  so   that   the  cost   of  th?   two 

'pump*  when  o>mpareU  on   the  Insis  of  their  bure   will  nut  vary 

Docb  frDOi  two  to  one  if  »-c  consider  the  weight  of  malerial  itid 

tlbt  cart  of  con»tniction.     The  flow  capacity    in  the   two  citae*.  a% 

bore  wen.  is  sm  ten  to  one.  and  this.  qtuliRed  by  the  Gist  cost 

[tf  the  two  machines,  sbovs  tliat  a  piston  ptimp  costs  for  a  given 

Jmnc  or  duty  twenty  times  as  much  as  a  eeiitrifogal  pump. 

tn  re^pRTt  to  efitcieticy.  or  the  consumption  of  power  in  propor- 

tioD  lo  the  work  pcibmwd.  and  still  confining  the  coiuiuriaon  to  the 

icommerrlal  chtsaes  of  pumps,  tlie  diflereoce  in  cfficietic}'  is  al^o  in 

favor  of  the  centrifuKnl  t>'pe.     An  evidence  of  thiJiIieN  in  the  fact 

that  the  trade  ciicnlan  issued  include  the  cGfk-tency  of  centriftiKal 

i  pnmps  but  not  of  piston  pumps.      Ccniracts  made  for  centrifugal 

tjMimpR  nearly  always  inclnde  stipulation  as  to  the  duty  lo  be  per- 

lionned  witb  a  ^ivra  amount  uf  power,  but  thb  is  not  the  cuttoni 

hi   Toipecl   to   pisttm    jiuinps   of  the   commercial   class,    and    thdr 

eSctency  is.  no  doubt,  much  lev. 

There  is  plenty  of  data  rrspectinK  ccntrifuKal  pumping,  but 
not  of  ptstiHi  pumps  of  the  cl.iss  wc  arv  now  considering,  and  such 
I  are  commuoly  !>upplie<l  for  purposes  »u<:h  as  centrifugal  puni|iN  ate 
for,  in  irrigatinc  works  fi>r  example.  The  operating  con- 
itioiBf,  such  as  endurance,  liability  lo  derangement,  slesdincss  gf 
^ttdtoti,  with  other  circumstance*  of  n>c,  are  in  favtir  of  the  ren- 
trifngal  pump.  It  is,  of  course,  understnod  that  in  such  compatimi] 
^Iboe  must  be  lakcti  into  account  limitations  of  head  or  pressure, 
I  otber  things,  that  prevent  the  use  of  centrifugal  pumps  in  many 
bctl  ibis  is  not  iminrtant  for  our  presicnt  purpose,  which  is 
not  to  frame  an  argntncnl  Jn  favor  of  ceiilrifugal  pumping,  but  some- 
thing quite  diirerent.  as  will  presently  appear. 

This  comparisnu  has  been  made  lo  show  the  ecoaoaiiml  difler- 

ence  between  continuous  ami  iniermittmt  action,  which  is  the  chief 

rdistinclioQ  between  these  two  methods  of  pumping.       There  is  no 

why  1  ,'iUO  gallons  per  minute  could  not  pcKS  through  the  pis- 

panp  the  same  as  it  docs  through  the  centrifugal  u»c.  if  tberc 

«  Dot  Itwltatinn?!  of  some  kinds  that  uke  away  ntue  tentlut  of 

the  eaparity  of  the  piston  pumps. 
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As  ul  first  remarked.  Ibis  (liffereiicc  beUvteii  Hk  two  nietlii>ds  of 
pumping  seems  to  rcsl  in  "  constant  flow  "  iii  one  case,  and  *'  inter- 
mittent flow  "  ill  the  other  case,  whicli  is  nienlionCTl  at  this  time  in 
advance  of  its  proper  place  lo  cuublc  a  better  unden>t»iidiiig  of  some 
further  couipariaons  to  be  mad«.  By  examiuJug  lists  of  centrifugal 
3vt\  piston  pitmps  it  will  he  seen  that  the  suction  and  discharge 
pipes  of  the  former  arc  niade  of  a  larger  diameter  than  the  pump's 
bore.  In  this  State  the  smaller  class  of  centrifugal  pumps  are 
tisually  made  with  discharge  pipes  having  four  times  the  capadty  of 
the  pump  no/'-Ics.  the  suction  pipes  the  »amc.     Ttniuole  an  esam- 
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pie.  Of  se^-eral  examples  now  in  mind,  the  diameter  of  tlie  pump 
nozzles  arc  five  inches ;  diameter  of  the  uptake  pipes,  10  iiwlics. 
Suction  pipes,  of  which  there  are  from  two  to  four,  6  inches  :  .suction 
inlet  to  pumps.  8  inches.  With  larger  pumps  tlieae  proportions  do 
not  hold,  bnl  the  pipes  arc  in  all  cases  made  larger  than  the  pumps 
to  which  tliey  connect. 

Tuniing  to  piston  piunps  we  6nd  the  pipes  with  capacity  only  a 
third  or  fourth  as  much  as  that  of  the  pump's  bore,  or,  comparing 
with  centrifugal  pumps,  about  one  seventh  as  large,  and  are  in  pro- 
portion to  the  flow  in  the  two  cases.    Here  then  is  an  anonially,  two. 


nucliiDO  fw  iinpcIlinK  water  under  like  cnudilion*  for  M-erage 
tlvads,  one  rastiiiK  twice  as.  ranch  as  the  other  and  iicrfonninK  nne 
tenth  of  the  dniy.  Beliind  tlib  munt  lie  mhdc  potent  feature  of 
method  or  operation  which  wc  find  primaril)'  in  the  difTermc?  of 
velocity  at  which  the  fluid  passes  tbroujth  the  pump»,  and  from 
that  can  lay  down  a  first  poLttulatc  as  follows  ; 

TJu  dimcHsiont.  U'^ight,  and  first  msf  ef  pumping  markinery  art 
imvtntty  at  iltr  veioritr  niih  wkifh  ike  water pasift  throu£k  if. 

The  Telocity  which  we  have  aeen  is  as  ten  to  one,  or  thereabout. 
can  bv  illnstratcd  in  the  two  cases  by  diagrams,  ax  in  Figures  I  and 
3,  where  the  ordinatcs  repTeisent  the  diameter  or  capacity  of  the 
water  ducts  in  the  suction  |>lpe.H,  ptimps,  and  discharge  pipes  as 
taken  from  actual  practice  here  in  California. 

These  comparisons  have  been  dwelt  npon  for  the  pnrpotie  of 

ahowine  the  tow  duty  perforuwd  by  the  reci))mcatin[;  piston  type  of 

pnntpx.  nnJ  to  set  forth  in  as  plain  a  light  as  pos'sibic  their  possibili- 

I  ties  ander  a  conlinuoDS  iluw.  as  illustrated  by  comparison  with 

other  pumps  of  the  coostnnt  flow  type. 

Tht>  branch  of  the  subject  can  now  be  left  to  tnwc  out  the 
of  thU  difference,  and  why.  as  in  the  cose  of  piston  puraps, 
mleT  is  moved  hy  "  jerks."  so  to  call  it.  Thi.s  limitalton  t^  Amnd 
in  the  %-ariation  and  cessation  of  \-elocily  of  the  water  in  the  pumps 
usually  in  the  suction  pipes,  nnd  when  considered  as  a  dynami- 
[cal  prublem  the  wonder  i«  tliit  u  flow  of  even  1.&  feet  per  seoocid 
be  aiuined  in  thia  manner  of  pumping. 
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The  ordinate*  En  Pig.  3,  and  the  figure*  net  oppooite,  irprewnt 
utroke  of  a  cnink  moved  pump  piston,  showing  the  cbaujtes  of 
ivJocity,  and  from  this  we  can  deriTc  a  Mcoad  pottulate  as  followii ; 


Tke  limUaiiaa  of  duty  in  rtdprt^eaUng  piston  pumps  amounting 
to  from  fight  to  nittf  tenths  0/  their  norma/  capacity  ii  due  to  intermit' 
tent  and  irrrgular fiow. 

It  must  not  be  imagined,  however,  that  a  cratik  piston  pump 
operates  under  a  regular  rv'clc  of  prrssures,  as  indicated  in  tbe  dia- 
giam.  The  acllinl  ]K:rfoniiiince  is  niueli  worse,  and  itulicator  dia- 
gmius  taken  from  the  pump  chambers  are  so  imperfect  as  to  suggest 
a  much  greater  loss  of  capacity  than  really  occurs. 

Reverting  further  to  this  ninttcr  of  irrejfular  flow  or  velocity,  and 
the  iniix>Ttant  part  it  plays  in  puuip  perfoniiaiice,  a  good  way  to 
appreciate  the  ixA  is  to  imagine  the  siinic  inetliod  applied  lo  the 
Iiio\'cmcnt  of  weights  in  other  cases.  \jc\  us  suppose,  for  example, 
a  railway  train,  a  boat,  or  an  elevator,  propelled  or  moved  in  tltix 
mauuer.  and  the  menu  velocity  reduced  to  one  tenth  by  such  move- 
iue])t.  The  pinposition  is  too  absurd  for  co]isidcraLi<»t,  and  yet  tliis 
is  precisely  what  we  do  in  pumping,  and  in  the  case  of  nine  tenths 
of  all  pumps  in  use. 

It  should  be  mentioncil  that  in  the  can;  of  direct-acting  steam 
pumps  the  niovcraeut  of  the  steam  piston  accommodates  it'«e1f  in  a 
degree  lo  the  resistance  of  the  water,  producing  n  diagram  different 
from  Fig.  3,  but  the  limitation  as  to  velocity  '\&  nearly  the  same  in 
pcmdice  as.  in  the  ease  of  pumps  driven  by  craiitc  movement. 

Now.  it  may  be  asked,  what  practical  result  can  there  be  iu  view 
in  thus  presenting  this  matter?  Can  piston  pumps  be  made  to  oper- 
ate by  continuous  flow,  and  how  is  it  possible  that  11  class  of 
machinery'  that  has  had  the  attention  of  the  mos>t  eminent  engineers 
for  centuries  past  should  operate  uudcr  such  unfa\'nrablc  conditions  ^ 
This  Ijrings  us  to  the  second  section  of  this  paper. 

Notwithstanding  tbi^  subject  is  new  in  «o  far  as  common  prac- 
tice, it  is  not  new  in  respect  to  all  practice,  and  there  are  unmistak- 
able signs  thnt  ver>'  soon  there  will  be  a  considerable  change  in 
the   methods  of  pumping. 

In  no  other  portion  of  this  country*,  and  perhaps  not  among  an 
equal  population  tn  any  coiuttry,  is  there  so  much  inve^ment  and 
interest  in  raising  and  mwing  water  by  pumps  as  on  the  Pacific 
Coa&L  It  may  also  be  claimed  that,  down  to  tbe  present  lime,  no 
other  put  of  the  n*orld  has  contributed  more  to  ibis  branch  of 
engineering  work.  Designs  and  modifications  of  pumping  machin- 
ery made  here  have  attracted  attention  and  approval  all  o^-er  the 
world,  and  it  will  be  anomalous  if  this  mailer  of  iiKieascd  capacity 
is  oot  taken  up,  and  pressed  for«-anI  here  the  same,  or  to  a  greater 
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extent,  than  in  other  places.  To  lfai»  limr  thU  t«  not  the  otm.  and 
the  prescat  purpose  is  lo  call  tlic  matter  to  ih«  mjlice  of  uttr  ronn- 
htxx,  anonK  whom  arc  a  Inrgc  number  connected  with,  and  fnvorably 
known,  ts  desitinvrs  and  makeni  o(  pumping  inacliineo'- 

In  DO  other  place  is  there  »ucli  ati  amount  of  acaimulalctl  data 
R»pcctiug  pumping  agftinMt  high  |>rcs'*urcs.  Ccntrifugnl  pumping 
machinery  has  been  improi'cd  beyond  what  bi»  been  allAiucd  ebw- 

i-wbere   in  rmpcct  lo  vBici«tic>'  anil  other  working  (jUAliiirs.     The 

^adaptation  of  direct- acting  pumping  cugincs  to  marine  purposa.  and 
especially  lo  wax  Vesseh,  hy  G.  W.  Dow,  of  thin  City,  in  a  duitinc- 
tiTc  adrsDce  on  what  has  been  done  in  any  other  place  or  country. 
Tbcae  improvements,  which  do  not  much  concern  the  general  public, 
have  not  been  given  out  in  the  oRual  manner.      Under  tbe«e  and 

^Mber  circumstances  to  be  hereafter  menlionetl,  il  Is  a  wonder  that 
attention  has  not  been  f^iven  to  what  i»  going  on  elsewhere, 
and  of  which  some  tiotice  will  now  be  made. 

Profcuor  Kinller,  ol'  Hciliti,  Germany,  aliout  ten  ycftni  ago 
began  a  aerio  of  inv-estigaiions  mpectinj^   the  action  of  pistoa 

ppoiDps  that  with  w>nu>  other  experiments  of  the  kind  15  destined,  no 
ibt.  to  cau<ie  A  ^rcal  change  in  practice,  iiMletd  hax  done  mi  nt 

'  this  time  in  Europe,  and  is  working  its  way  here  in  a  significant 
aanoer. 

PrufeflMT  Riedler'ft  indicator  diagram.s  taken  frotu  coinmoa  pumps 
an*  "  noostruftities.  '*  Xo  one  would  suspect  that  such  Ibrecs  an  here 
appear  existed  in  pumps  of  any  kiud.  Mr.  J.C.  H.  Stul.  one  of  our 
aienibers,  has  loaned  a  cop>'  of  Ricdter's  Indikater  \  'emrkr  onj 
fitm^rnt  which  can  be  examined  by  the  members  at  the  close  of  the 
piper.  The^e  retearcbe.*)  occupied  a  period  oT  many  year*,  and  led 
to  the  appointment  of  the  author  to  a  high  sdentific  po«ition  in  Ger- 
aaay,  and  aXso  \q  bis  being  associated  us  constilttng  engineer  in  the 
nlebrated  works  in  Pari*  (or  distributing  power  b>-  cumpreMed  air. 
The  result  of  Profoaor  Ricdler's  re^searches  nnd  imprmTmeol-i 
waste  increase  the  6ow  of  water  through  piston  pumps  vojirc  jeet 
ftr  ummd,  or  about  three  times  the  fumier  velocity,  without  tbe  least 
digd:  ut  jar.  This  \a  a  wonderful  mult,  one  that  is  far  beyond 
qntstiua  at  thi.s  t;ntc,  and  atlaiiKd  by  changes  that  arc  in  cotupui- 
KKi  with  the  multa,  aimplc  and  inexpensive.  Tbey  consist  in  po»- 
toivcljr  opcratinK  the  valves  by  mechani<nii  independent  of  tbe  actkn 
gf  the  water,  and  in  so  constructing  the  water  ducta  that  there  fo 
bot  little  change  of  velocity  as  the  water  passes  through  the  pumps. 
This  work  of  Professor  Ricdler's  is  one  principal  fact  iu  the  history  of 
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thiti  matter,  and  marks,  as  we  may  well  believe,  the  first  stage  in  a 
proRress  toward  coiitiutioits-flow  pumping. 

Mr.  K,  D.  Lcavitt.  of  Boston.  Mas«.,  a  well-known  engineer 
who  destined  the  celebrated  pumping  ms)chiner>'  at  the  Lvna 
Wftter  Works,  and  that  of  tbe  Calumet  an>X  Hcclu  Mines  on  Lake 
Superior,  visited  the  last  Paris  KxbibitJon.  where  pumps  were 
shovini  constructed  on  the  Riedler  system,  with  the  pistons  moving 
at  300  tc  400  feet  per  mitiute. 

The  result  of  this  is  that  the  plans  for  a  new  pumping  plant, 
desij:ned  by  Mr.  I,eavitt  for  the  Roston  Water  Works,  and  now 
Ixriug  coustiucted  in  New  York,  are  on  The  Kiedtcr  system.  The 
puiups  arc  of  2l>,lX)0,000  gallons  daily  capacity,  operating  agaiost  a 
head  of  \'29<  feet,  or  a  pressure  of  55  pounds  per  inch,  the  {ustons 
moving  at  200  feel  minute,  or  at  twice  the  usual  speed.  The  water 
valves  arc  operated  positively,  and  liav*e  an  area  in  excess  of  the 
pump  pLstons. 

This  is.  so  far  as  known,  the  first  complete  applicilion  of  the 
improvements  of  Professor  Riedler  in  this  country,  and  the  result 
will,  00  doubt,  be  the  highest  ef&ciency  that  has  been  attained,  and 
the  capacity  of  the  engine  will  be  double  what  it  vfould  if  the  pump 
valves  were  made  to  depend  on  a  "'  reversal  "  of  flow  to  dose  thetn. 

Here  we  bare  a  suggestive  example.  In  a  plant  costiug 
$150,000  tbttr  is  a  sat-ing  of  from  540. 000  to  JSO.OOU  in  first  cost, 
and  a  double  capacity  for  a  given  weight  of  luacliincry,  atlaiued 
maioly  by  an  approach  to  continuous  flow,  that  i.s  by  not  reversing 
the  water  to  dose  the  vaK'es.  with  some  other  n-finenieuts. 

Mr.  Hall,  of  Plainficid,  New  Jersey,  the  inventor  of  the  Hall 
Duplex  Pump,  one  of  the  most  ingenious  and  efficient  of  its  kind. 
is  now  engaged  in  experimeuls  that  point  toward  continuous  flow  in 
piston  pumps.  The  only  informatioa  respecting  his  im*estigalioas 
and  experiroeiiLs  koowu  to  the  WTiler  is  found  £u  iKmie  recent  patents 
granted  to  him  for  such  impruvenieuts.  From  these  it  may  be 
inferred  that  he  has  discovered  the  limitation  of  redprocating 
pumps,  and  \*  tiying  to  reiuove  them  as  ProfesjiOT  Riedler  did,  but 
in  a  dificnrni  maimer,  by  an  uniform  working  stroke  of  the  pistons, 
a  quick  retnm  stroke,  and  free  water  ways  so  the  water  will  move 
continuously. 

Kig.  4  shows  a  side  view  of  one  of  Hall's  continuous- How 
pnmps.  His  method  consists  in  employing  two  bucket  pistons  in 
what  is  called  a  U  barrel,  which  is  .simply  one  barrel  in  the  form  of 
that  letter,  so  the  [ristoos  while  moving,  coinctdently  in  6ict,  are 
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movinif  rrvcTWlr  in  mpect  to  tb«  water.  There  are  no  valve* 
cxcrpt  ia  Ihe  pistons,  which  arc  driven  by  menits  of  cranks  and 
links  iw  as  lo  produce  a  nearly  unifonn  ronvanl  stroke  and  a  quick 
return,  the  pistonit  acting  nltemately,  so  there  i»  no  difficulty  in 
maintotning  a  constant  flow  at  a  low  velocity,  perhapei  twt  enoeed- 
iDg  AvT  feet  per  seoond.     Mr.  Hall  in  bis  spedfioition  Hys : 
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Fio,  4.— Hau.'»  Contixtocr  Ki^ow  Ptmr. 


"  I'mnps,  as  ordinarily  constructed,  impart  an  intcrmilteat  move- 
mmtlotlie  culumu  of  water,  the  column  beiiii;  Gnit  lifted  by  the 
tbnist  of  the  piston,  mid  coming*  to  tvdI  and  rrnininliig  Heated 
•Kainat  the  check  valve  during  the  return  stroke  of  the  pJMon,  so 
dut  open  the  banning  of  the  next  atnike  the  colonn  has  to  be 
a^lda  atarted  against  the  resistatice  offered  by  it*  titcrtia." 

Tbc  writer  has  had  the  advanta^  of  convct»iiig  many  tlotca 
with  Mr.  Geo.  W.  Dickie,  an  officer  of  thi«  Socielv,  and  aim  willt 
Mr.  W.  R.  l-xknrt,  aWt  a  mcmlKr.  rcspccttnt;  the  plimomcna  that 
tltead  on  deep  pum{4uR  to  tbe  Comstock  Mines  witli  intermittent 
flaw  panps.  Thn  experience  might  l>e  cnlltMl  a  "mecbanioal 
RMBUDce,"  and  if  Mr.  Dickie  could  be  induced  to  pmenl  aome 
accoont  of  it  here,  il  would  go  to  confioii  some  of  the  pcopoiitigDa 
laid  down  in  thin  paper. 

He  might  alw>  include  if  he  chooses  some  mention  of  a  pump 
cooMrvctcd  for  bfn  by  tbe  author  in  1886  that  was  a  ptuctk  (o  all 


caacemed.  It  was  a  dotilile-barrct  bucket  pump  with  two  pistons 
moving  logrther,  and  witli<Mit  valves  cxctipl  tn  the  pistons.  It  was 
operated  by  a  crank,  and  a  st^m  engine  formtng  an  intcgnil  part 
of  the  strurture.  and  in  perfomiance  was.  pcrliaps,  the  most  noisy 
pump  cvtrr  i>TO(liice<l,  »nd  n  railure,  becatuK  of  concussivc  shocks 
which  a<t  one  could  find  auy  reason  for.  J(  v,*ill  not  be  creditable 
to  admit  that  the  cause  of  the  pump's  pecuHar  action  tras  dis- 
co%*cTcd  five  ytars  later  by  some  experiments  with  a  single-actiug 
hand  jMimp. 

The  explaiiatiou  is  this,  the  Kpeed  of  the  pump,  its  methods  of 
construction,  snd  the  length  of  il«  piix-s,  made  it  a  continuous  Hon' 
one,  and  n-heu  the  bucket  pistons  started  out  on  the  accelerntcd  por- 
tion of  their  stroke  the  water  was  moving  at  a  higher  velocity  and 
otilran  the  pistons,  but  when  tlicy  overtook  the  water,  the  result  was 
much  like  the  action  of  a  steam  forging  hammer.  We  had  pro- 
duced a  conliunoui^Qon-  pump  and  were  not  aware  of  it 

Mr.  Kobcrt  Hall,  a  maker  of  pumps  in  this  City,  and  a  member 
of  this  Society,  makes  various  pump^  that  operate  by  continu- 
ous flow,  and  has  not  among  bis  patterns  and  designs  any  that  call 
for  intermittent  or  arrested  flow  at  the  extremes  of  the  stroke.  He 
makes  no  <loub!e- acting  pumps  that  .sxop  and  change  the  flow  at  each 
Stroke,  and  vay  clearly  recognizes  and  undersiaods  the  principles 
involved  in  cnntinuotis  flow,  and  applies  them  accordingly,  so  far  as 
i$  possible  in  hi»  bnsinem. 

Any  single-aetiag  hand  pump  with  a  suction  pipe  of  some 
length  Ijccomes  a  constant  flow  one.  and  its  valves  ticver  claw 
except  when  the  pump  sl<>]xs.  The  hand  movement  follows  the 
water  or  impclls  it  in  accordance  with  the  velocity  of  flow,  and  the 
amount  of  water  deli\'cred  by  such  pinnps  is  frequently  fifty  per 
cent,  or  more  greater  than  the  theoretical  disj^ocemcnt  of  the  pis- 
ton's range. 


Since  the  foregoing  was  written  the  following  notes  ha\'e  been 
appended : 

Two  wdl-knowii  engineers  in  England.  .Mr.  Arthur  Rigg.  ol 
I/mdoo,  and  Mr.  U.  II.  Morton,  of  Ulasgow.  have  been  engaged 
in  a  discusion  in  the  Engineer,  London,  o\'er  the  subject  of  pump 
opacity. 

Mr.  Rtgg  goes  so  liar  as  to  claim  that  by  attending  to  all  possible 
improvements  the  speed  of  pump  pistons,  and  the  water  moved  by 
tbera,   can  be  raised  to  tbe  same  speed  atlaiaed  by  centrifugal 


pimp*'  la  support  of  this  propoicition  be  presents  dnwiiiga  of  t 
putoo  pomp  thnt  has  been  to  use  several  ytan,  in  wbidi  tbe  flow 
or  pistoa  speed  is  about  8  feet  per  second. 

Mr.  Uortoo  disputes  the  possibility  of  attaining  so  taucb.  but 
wlmiu  that  a  greal  incnA.se  of  duty  is  pomible.  He  is  a  rDi»er\-a- 
tive  enginerr  of  wide  cxpericixt:  io  pumi^ng  mnchlrKr>-.  The  fol- 
lowing is  A  qnotatioti  front  his  writiiign  on  the  subject : 

"The  high-iipcccl  direct-acting  pumjiing  engines  cowttructed 
by  M.  FaroH  fiar  the  Paris  Waterworlcs  St.  Mum,  and  elscwberc. 
in  IH71,  IS7A,  and  later,  seeni  to  fulfill  all  tbe  niiuinfmcuts  which 
continue  to  secure  aacccMiful  nuiiiinK  m  ^  Imckct  or  pi»ton  speed  of 
3S0  feet  per  minute.  These  punijis  have  lartEc  vrnlcr  chambere,  very 
wvUCamiedpaasans,  jtidicitiusly  placed  aircusliious.  and  multiple,  or 
ratbcT  sub-subdivided.  vuIvch.  in  design  prubnbly  veiv  much  hcltcr 
for  Bow  than  n  Kioup  of  discs.  The  immps  erected  by  Messn. 
SiraTMoii  at  the  West  Middlesex  Water  Works,  Hainiiiersmitb,  ran 
on  their  trials  at  20U  feet  per  miinitc:  it  is  fair,  howe\-er,  to  state 
that  in  Ihia  Cfl.«e  the  stroke  to  S  feet,  tboitsh  speedji  of  940  feel  per 
tninntc  are  not  uiKotamon  with  4  foot  stroke  in  tlie  practice  of  Messn. 
Sioip*on  and  others,  l^ngineers  who  are  familiar  with  tbe  be«l 
forms  of  tbe  hori/onial  direct -nctiii^  ati  pump  are  aware  that  but 
little  roodificalinu  would  he  retiuircil  to  convert  it  into  a  Miccc^sfnl 
water  ptitup  with  a  pistoti  speed  of  30(1  feet  to  400  feel  per  minute. 
dw  care  IxHii):  taken  that  the  water  chaml>er  and  valve  area  bear  a 
proper  nrlation  to  the  displucemciit  of  tbe  bucket  and  the  speed 
pmuosed. 

Frmn  time  to  time  ii'cry  pretty  and  tnKeniou.<i  designs  of  high* 
Mpceil  pampa  have  been  produced  by  Ktetich.  Swiss  and  Austio- 
nnacariaa  engineers.  In  principle  the.se  have  ^t^^i^Hy  '>cen  of 
ttaebncket  and  planger.  or  of  the  in-i^lnn  and  pluiiijt-r.  type,  frv- 
(]ucntly  sn  cleverly  duKulnccI  a-s  to  be  l>c)-ond  casual  necognition 
Pnmpa  of  "unlimited  delivery"  and  of  "conltniKMU  flow"  w«ni 
indeed  to  be  ver\-  much  in  th<.'  mituU  of  our  continental  Meads,  and 
thcsectiotts  of  many  of  the?<«  pnmpt,  presuwaMy  the  work  of  small 
firm*,  ahow  an  intdUirent  appreciation  of  reqiiirvments,  which  is 
highly  creditable  to  their  designers.  Some  time  ago  I  had  an  oppor- 
tunity of  acciuK  tried  a  small  French  recipnjcaling  pump  whose 
crank  shaft  made  250  to  SOO  rcvolntinns  per  minute,  and  although 
it  was  not  deemed  advisable  to  proceed  to  make  such  pumps  In  this 
amolry.  the  example  is  interrsting  as  showing  what  i^  pOMible, 
Thb  type  of  pump  was  Id  lie  seen  at  work  during  the  lut  gnat 
dthibilion  at  Paris,  the  moving  part.s  are  !unii>ly  a  bucket  and 
fditnger,  tbe  foot  valve  is  di»]xniie<l  n4th,  i»  otKc  started,  the  saction 
oolumn  of  water  has  no  time  to  come  to  re»t  or  fall  back." 

In  a  recent  notice  a£  a  duplex  pump,  designed  by  Mr.  Thomaa 
Holehouae.  at  Maocluster,  EagUnd.  tbnv  appcan  the  taUowfatf 
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"The  pistons  are  drn-en  nt  from  300  to  ftOO  («t  per  minute,  at 
which  speed  the  pumps  de!i\^r  a  continuous  stream  of  water,  no 
pulsation  being  noticeable,  aud  there  is  au  afaecDCc  of  uoise  and 
shock.  The  valves,  watcnvays  and  pipes  arc  of  large  area  so  as  to 
give  AS  free  pasHage  as  pus'^iblc  to  the  water  when  working  at  high 
speed."— /«<y«r/riW,  April  7th,  1893.  Xo.  354. 

In  conclusion  I  nin  (.■on!«.'i<ius  of  having  CKxrupicd  yowr  time  witli 
A  paper  of  sug^stion  rather  than  one  of  theory  or  facts,  perhaps 
for  reasons  thai  will  be  suf!icieut1>-  plain,  aud.  while  I  am  aot 
authorized  to  say  so,  it  is  probable  that  Prof.  Ti.  V,.  Hughes,  a  mem-  M 
ber  of  this  Society,  will,  at  some  future  time,  present  here,  in  a  ■ 
matlieniatioil  form,  an  analysis  of  these  limitations  of  reciprocattog 
pumps  for  moving  fluids. 


THE    EXHIBITION    BXJIhDtSas    AT    OHIOAOO. 
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Among:  the  many  drawings  of  the  exhibition  building  that  have 
been  published,  none  have  been  more  complete  than  the  small  plate 
shown  as  a  frontispiece  in  this  issue,  for  which  we  ane  indebted  to 
the  EHgrnfiring  and  A  fining  Journal ,  New  Vorfc. 

The  design  and  const riictioi]  of  these  immense  buildings  is  no 
doubt  the  most  remarkable  part  of  the  cxhibilion.  The  archi- 
tecture, ill  this  a.4  in  all  other  oases,  coine.4  iu  for  criticixm,  but 
architecture  is  a  matter  of  taste,  and  as  we  may  say,  without  a 
standard. 

One  marvel  \»  that  4o  much  space  was  secured  in  the  City  of 
Chicago,  and  reaching,  as  may  be  seen,  for  a  considerable  distance 
along  the  lake  shore,  thus  admitting  of  a  nu-nber  of  features  of  an 
aquatic  9ort  that  all  previous  exbibttioas  of  the  kind  have  lacked, 
and  features  of  much  interest  and  value.  The  Seine  at  Paris,  and 
I>auubc  at  Vienna,  offered  some  opportunity  for  small  craft,  but  not 
much.     At  Philadelphia  aud  London  there  was  no  water  for  boats. 

The  display,  in  many  sections  at  least,  will  be  mainly  American. 
The  exhibition  itself,  in  »o  tar  as  bciu^  au  international  one,  is  a  con- 
tradiction of  the  commercial  policy  of  the  country,  and  hence  has 
not  invited  fxhibtts  from  abroad,  except  as  these  appeal  to  visitors 
{rom  other  countries ;  atill,  tlie  spaces  have  all  been  filled,  though 
not  in  all  castes  by  principal  firms  in  the  business  represented. 


ON   FDRHACE    DAMPERS. 


'Oamfkks  tn  Stacks.— Be  c*nfttl  of  duapvraln  •t*cka;  SMtlmn  witli 
c*r« ;  be  •iire  tbey  ««  up«u  bcfurv  ftUrtinn  Ihc  fim.  Tlie  gTcnlfat  care  tboabt 
hr  rmmciwd  Khrn  li|il>>  f"*^)  1*  u*^L  for  to  ctusr  >  tUmpct  witli  >  Unt'  txnlv  of 
fbrl  nn  ktUc  bar*  will  raitar  tlamc  to  impiDse  rni  iMMlntn  cnrr  lunr,  (has  ran* 
rcMMlnic  beut  on  oue  polnl  af  boiler.  M«n>'  jcooal  bodlm  liAtc  been  hafflft 
kml  burned  rrnfn  tt»r  mmv  C*UM.  AIwm)  <  IT)-  an<l  lvg«Ul«  tlmfl  b]r  lUtUper  Ui 
bottmn  n-  ftont." 

*r  tTlie  ntiovc  "  Hssay  on  I>anii>eT« ' '  whicli  is  fauiwl  in  nn  cxchnnx«. 
wr  proptMc  to  shift  over  under  another  heading  of  a  "  Damper  on 

It  is  an  «xunple  of  the  kind  of  padding  otM  findii  nowadays  b> 
611  up  comets  and  columns,  nnd  will  stand  the  folkivring  analysis: 
In  th«  flntt  plaLv,  what  »n  "  Uack"  that  it  hIiouIiI  nrcd  a  damper ? 
-  £indcntly  a  chimney  is  meant,  end  vre  pass  this  point  as  one  of  erratic 
clature  due  to 'the  human  propcn^ty  of  u<iing  always  when 
poniblc  a  aUiiK  name  for  things.  ' '  He  careful  of  dampers  in  stacks." 
lltat  U.  do  Dot  ahode  or  delamc  theni,  handle  tenderly  with  caic,  and 
gicaas  tbem  to  pm-ent  carnxion.  also  xiiraish  to  ptuduce  a  good 
mStct.  "  Be  sure  they  arc  open  before  Maning  fin*,"  thu  is  gooi 
Ivice,  atienstliencd  by  the  fact  that  the  fire  can  not  Iw  started  nritb 
.  damper  <«hut.  a1«>  by  the  furtlier  iact  that  uo  one,  not  a  fuol.  ever 
;fal  of  startia){  a  fire  with  a  damper  shut.  The  injunction 
lid  hare  inclnded  opening  the  furnace  doors  before  putting  fuel 
hilo  the  furnace.     Tlie  next  clause  Te<juircs  more  leufjthy  cumnicni. 

"The  xrefttest  care  sltould  be  exerciscfl  when  tight  fuel  is  tisetl. 
lor  to  cloMc  •  damper  with  a  large  body  of  fuel  on  the  gmtc  har^  will 
cmac  Aaine  to  impinge  on  bottom  over  the  same,  thus  concentTnting 
IkaI  oo  one  point  of  boiler." 

By  fatsertinic  several  definite  articles  and  a  substantive  or  tvro  In 
the  above  to  complete  tls  intended  meaning,  it  will  beconte  as  nair 
•■  onlruth  a«  can  he  tiniigiiie<l.  Anyotir  who  Ita^  practical  expert- 
cscr  in  burning  light  fuel,  knows  that  each  and  all  of  these  state- 
menu  an:  precisely  opposite  to  the  facta.  No  one  hums  light  foci 
with  the  damper  wide  open.  The  draught  may  tie  put  on  for  a  short 
tunc  to  t|pttte  a  deep  bed  in  tlie  furnace,  then  the  damfMrr  should 
be  dosed  lo  that  point  when  conihnsttun  will  meet  the  require- 
■enta  of  stenm  generating. 

As  to  the  impittgcmcnt  of  heat  on  the  boiler,  that  U  noosetuc. 
A  wide-open  damper  might  prodtxr  that  mult,  bat  not  ■  soiotbend 


6rc,  besides,  Iiow  is  the  amount  of  Ligiit  fuel  burned  to  be  regulated 
if  a  dnniper  is  wide  open  ?  Tliv  only  way  wc  can  imagine  would  be  to 
keep  a  continuonsi  fL-vilitiK:  of  the  fuel  niid  maintain  enoiigh  ban;  grat 
surface  to  neutralize  the  excess  of  heat. 

A  skilled  fireman  who  has  to  bum  light  (uel  such  as  shavingsJ 
drj*  sawdust,  or  fibrous  ofifel.  in  a  common  furnace,  will,  by  the  con- 
trol of  a  dauiper  keep  the  furnace  and  eveu  boiler  flues  full  of  flame 
by  starting  and  then  throttling  the  draught,  he  will  also  save  fuel 
and  one  half  of  the  labor  of  firing.  Instead  of  '*  bagging  "  a  boiler 
lie  will  keep  a  nearly  uniform  beat  over  the  whole  heating  surfac 
and  avoid  ibc  impingement  Fc-rcTTcd  to. 

Tbe  last  clause  says  to  "Always  try  and  regulate  draught  by' 
damper  in  bottom  or  front."  This  is  a  little  obscure,  but  suppoi^iug 
it  to  mean  that  the  air  lUipply  is  to  be  cut  off  tnsti.'ad  of  tbrottling  a 
chimney,  we  imagine  the  result  would  l>e  just  the  same  with  the 
addition  of  introducing  air  through  all  possible  leaks  and  in  places 
where   it   would  not  promote  combustion. 

This  is  a  pretty  long  coniment  on  a  short  paragraph,  but  it  will 
rctiuiie  this  much  and  p^haps  a  good  deal  wore,  to  do  justice  to 
this  kind  of  iustmction  by  someoue  wito  no  doubt  never  put  a 
shovelful  of  fuel  in  a  furnace  in  his  life. 


ABE    OAI.IPORNIA    HOUES    AS    TTTCAr-TTTTrnr.    AS  THBT 

SBOTTLD    BB?* 

By  Marsdxn-  Maksok.  C.  E.:  Pb.  D.,  Mem.  T«h.  See 


This  questiou  must  be  auswered  in  the  negative,  for  the  preva- 
lence of  filth  discasesf  in  city,  village,  and  country  homen  in  Cali- 
foruia,  in  the  presence  of  natural  conditions  which  are  a  guarantee 
of  the  purest  health,  forces  tbe  conclusion  that  wc  are  not  maintain- 
ing the  healthful  conditions  which  naturally  exist.  There  is,  there- 
fore, every  justification  for  a  rigid  inquiry  into  the  causes  which  pro- 
duce and  propagate  filth  diseases,  and  the  use  of  plain  wonis  in  lay* 
ing  the  facta  bare.  The  threatened  vbitation  of  that  most  frightrut 
of  all  filth  diseases.  Asiatic  cholera,  further  accentuates  the  propriety 
of  bringing  up  the  subject  of  cleanliness — not  only  as  to  person — but 


Tb*  tantiri  imn  plaialj  oi|«aaa  Ibc  iniD  caow  of  niiwb  ifcknoBk  whivb,  wlwii  toWj  tpftiM 
•Md,  tatgaOt  (to  pn^tr  tttnedr  —  «k«BlliMaL 


la  tlie  liroader  and  cqitnUy  inipOrtaat  applicattoH  to  Water,  food,  air, 
and  mnoutKlitiKs. 

Tfae  oiav:*  «ii<l  conditions  which  propagate  many  tilth  dt9vit«cs 
ha\*c  been  catundcrr<l  vi  «Hl>t1(.-  thni  nn  invcstiji^ation  of  them  u  oft- 
liinen  rcKiirdcd  as  xuper-tcchaicnl  and  impmcttcable  antil  ton  late, 
«brn  their  track  is  plainly  marked  in  the  health  reports  and  death 
UsI.  The  sttnple  and  riRonms  methods  of  analysts  which  micio- 
Molofcj-  brinfrs  to  llw  aid  oi  ehemiAtry.  makes  tlie  delMrtion  of  the 
cBBK  and  courw  of  61th  diaeues  abMlutely  ccnain. 

The  ptulIciiUr  micro- itgftn isms  which  pmdim  certain  of  tbeac 
4tae«Mare  as  veil  kimu-n  as  Are  tlie  Kyniptomn :  they  are  iniMd 
from  patient  to  patient  thn>ti){h  the  water,  food,  or  clothing  with  a 
cwlainlv.  whitdi  if  generally  known,  would  make  evcT>'  intelliKevt 
bantBti  hring  on  expert  in  i.uiilntioii,  They  anr  niiilliplie<l  ui  favor- 
able placn  and  under  favorable  cxiditiotis  with  a  defticcr  of  rapid* 
ity  trbich  n'ould  \m»ou  a  continent  in  a  fv^-  weeks  with  the  drvelop- 
mcnla  of  a  iiingle  germ.  II  is  tlierefon;  nev-esv-iiy  to  di^uvi  tbc«e 
teta  in  plain  vrords,  and  to  bring  them  n<it  only  before  the  ph>'?iictaQ 
and  the  civil  cnpiicer.  but  to  the  very  childreit  in  (be  school  house. 
The  romplvti;  fidlowing  u]>  of-tlie  stndy  thus  inaugamted  in%-olvtr« 
tnr  of  the  deepest  problems  of  modem  science,  namely,  how  to  treat 
mail  arcaa  so  as  to  permit  (luiit  (u  be  detudy  populated  vrithoui 
inipairiiig  the  tuittiml  hmlthrulneM,  and  even  to  raaove  natural 
coaditiaits  inimical  to  beBlthfut  occupation. 

\tl  the  Kwers.  all  the  water  work*i,  all  the  heating  and  renttlat- 
mj  contri%'ance»  rwr  btiilt.  tiav^.-  iM^rn  atlcmpts,  more  or  leas  soc- 
ccMftal.  to  soKv  this,  ftreat  iMOblem  or  to  remove  the  fata]  co«uk- 
qneDcra  of  OuUdb  to  provide  proj>cr  unitatloQ  at  the  ouuct.  Ii 
tbcRferc  bcconwii  neceiAar>-  for  municipal  oBtcets  to  einplu>'  tbc 
BUMt  bonent  mean*  and  the  highest  talent  in  planning  and  coa»1nict- 
ing  ercry  detail  of  municiiial  cngiiiecTing,  and  to  leave  no  part 
to  the  charge  of  either  tlie  ignoraai  or  the  grasping.  Such  large 
poftiona  of  the  populotion  of  all  cities  are  either  ignorant  or  unmind- 
ful of  thdr  surroundings  tliat  s{>rciiil  efforts  must  be  made  to  force 
aaaitatioa  upon  tbetn  ;  tH>t  only  for  themselves,  but  for  the  aakc  of 
thoM  who  are  forced  to  partake  of  the  con«et]ueticea  of  wttlcse  or 
Tickwa  islf- neglect. 


TtIK  COKDtnOKS  IN   THX  COUNTKV. 

The  duties  of  the  writer  hare  called  bin  to  aany  parts  of  the 
State,  and  the  natural  cooditioos  ha^-e  bnn  a  matter  of  clow  obaar 


vatioti  Olid  study  for  many  years.  It  may  be  said  that  no  fiUli  di*- 
ease  naturalK'  prevails  in  Caliromia,  except  chills  and  fever  in 
certain  low  laiuU  in  the  great  valley,  and  in  similar  localities  tlsc- 
where.  Yel  iu  these  tocnlitict  llie  disease  i.-*  easily  escaped  by  avoid- 
ing the  use  of  surface  wattr.  This  fact  was  first  brought  to  the 
writer's  notice  .some  fifteen  years  ago  by  Colonel  Mendell  of  the 
Uiigiiieer  Coip^,  of  the  V.  S.  A.,  and  h»n  since  been  cloficly  fbl- 
loved  up  and  obscn-ed  in  numerous,  localities. 

In  travdling  through  the  great  valley  of  California,  the  close 
observer  is  frequently  struck  willi  the  entire  abwjiict:  of  chills  and 
fever  ID  a  particular  locality  of  a  district  over  which  the  disease  ii 
generally  prevalent,  the  drainage  and  surroundings  of  the  escaping 
locality  being  ir«;quciilly  worse  Ibau  the  iufetlcd  ntighborhood.  The 
method  of  ascertaining  the  conditions  is  as  instructive  a  nay  of 
explaining  the  facts  as  any  other — Af^er  the  usual  salutations  and 
inquiries  us  to  weather  and  crops,  the  siibjoiued  qucaiiou»  aitd 
answers  follow  — 

"  What  kind  of  water  have  you  ? " 

'■  Well  water." 

"DeepweU?" 

"No,  not  verj',  some  twenty  feel,  struck  a  lair  flow  at  sixteen  feet.'* 

"  Is  the  water  good  ?  " 

"  Firstrate,  soft  water,  washes  easy,  so  the  wonieii  folks  say." 

"Any  chills  and  fc\*er?  " 

"  Well,  a  little  now  and  then  toward.s  fall,  tiut  wc  gcncrallv  go 
up  to  the  niountauis  or  to  the  seashore  for  a  time  and  get  o\-tT 
them." 

"What  causes  the  chills?  " 

"Well  the  air  draws  in  here  from  the  tules  mid  swamps  and 
brings  malaria." 

P:is->iiig  on  far  a  raile  or  '.ess  the  inquirer  readies  a  ueiglibor  and 
asks  the  same  questions  of  a  sturdy  citisen  whose  ruddy  youngsters 
and  buxom  wife  bespeak  entire  abscucc  from  chills.  His  replies  as 
to  water  arc  about  as  follows  — 

"Our  well  is  pretty  deep,  we  did'nl  get  mu<A  water  at  the  first 
gravel  ajid  bad  to  bore  IW)  feet  (frequently  three  or  four  hundred 
leet)  before  we  got  water,  but  then  got  a  good  flow  rising  nearly  to 
the  surface." 

"What  kind  of  water?" 

"  Firstrate  cool  water,  but  a  little  hard  and  mineral  like.  The 
women  folks  bu\-e  to  use  soda  in  washing." 
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••  Any  Chills  and  ftvcr?'- 

"  No.  oot  bcie,  but  down  at  iici]{ltbor  UUuik's  they  liave  a  touch 
In  the  &11." 

"  Why  do  y<m  escape  ?  " 

"  Well  the  air  clrnw!*  in  here  from  the  plains  and  wc  don't  get 
the  mUnw  from  ihr  tuleft." 

Thee  (luestiotifi  the  writer  l)a«  Kskcd  dozens  of  times  and  found 
that  where  chi!l»  and  fewr  prevail,  the  wcIU  are  titlicr  shallow,  or 
Uk  Mffaix  water  i»  pertiiitled  lo  drain  in  aloDg»ide  ttic  well  casing 
and  U  pumped  up  willi  the  dc<p  water.* 

la  couDlry  hornet,   expowd  t.iiilui  badly  cleaned  are  another 

iTce  of  injurious  cuntanitnation.      Very  fre<|uent  cases  are  found 

milch  vows  and  slock  beiuK  watered  Irom   a  shallow  well  sur- 

gwM  by  theaocuinuliiteii  tilth  aiwl  manure  of  yenrik    The  milk 

flesh  of  Mtd)  animals  caunut  posaibly  be  wholewuK. 

The  City  of  Stocktoa  alTords  a  very  nmrlced  cxiii»]i1v  of  the 

■flkl  of  the  water  Nupply  upon  rhilU  and  fever.       In  the  earlier 

hbtary  of  the  city  the  water  was  ohuiued  fnnn  vrcUa.  KeticraUy  shal* 

low.     After  the   introductiwi    of  the   water  from   deep   wells,  the 

diaeaae  begsti  to  dij>appear.  and  is  now  as  rare  as  il  was  (omerly 

It.    A  atady  of  the  various  strata  is  ver>-  iustnictivc  in  this 

'^oonnection.     At  from  40  to  l>0  feet  a  strntuui  *i(  dense  clay  occurs, 

bdoir  wbkh  the  water  isdrnwn  from  ver>'  ditUant  H>iirce*.  at  from 

Gftcrn    htnidml   to  twenty  six  hundred  feet  the  w^nter  i»  hot  and 

■  Chaiged  with  lit;bt  carburettcd   hydrogen  which  largely  fonnti  the 

[aattinl  gaa  of  the  locality. 

The  dispooiUon  of  garbaire.  manure  and  fsccal  matter  around 
Ultry  homo  rarely  ncetves  that  attention  which  heallli  nccessi- 
n.     The  danscTOUH  and  fetid  cewipool  U  almoHl  univer-Ml.     It 
be  cosily  rtplaccd  b)*  the  cun:itrvctioR  of  a  closet  <m  a  well 
bedded  mound  and  the  use  of  a  little  dry  earth.     With  onliaar>* 
leotloa  this  simple  exftedient  make*  the  aurroundinga  entirely 
pure  and  imidorous.    Some  such  simple  mettiod  should  be  obligatory 
iaoUted  country  achool  liouses  and  hotels. 


TUB    CONI»rTIOXS    IN    VIIXAGSS. 


The  vUl^^  and  nuall  towns  of  California  where  there  ia  ■ 
IMiblic  water  supply,  are  Kcitcrally  furnished  fioni  deep  wells  supple- 
mented by  the  w^ls  of  individuals.     Thew  latlcr  are  clnssified  as 
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are  country  wells,  and  ate  subject  to  greater  danger  of  sutface  con- 
tamiualion  from  cesspools  and  garbage  licaps.  The  mountain  towns 
and  villages  have  generally  n  water  Mi|>ply  ol  great  jturity.  It  is 
in  the  villages  and  small  towns  that  the  disposition  of  fa;cal  matter 
reaches  its  maximum  point  of  danger  to  health  and  life.  This  fad 
is  distinctly  ici-orded  in  outbreaks  of  diphtheria,  typhoid,  and 
gastric  fevers,  and  other  filth  diseases — which  diseases  could  find  no 
lodgment  were  the  naturally  healthful  conditions  niaintaiucd  by  the 
adoption  of  proper  measures. 

The  most  glarinjc  case  of  contamination  of  this  character  which 
c\-cr  came  under  the  writer's  notice  was  as  follows :  Some  five  years 
since,  in  looking  into  the  sanitary  conditions  of  a  valley  town,  one 
famUy  in  particular  wnf  reported  an  fuiflering  from  a  series  of  filth 
diseases  necessitating  expeu-tive  doctor's  and  druggist's  bills  and 
frwjuent  trips  to  the  seashore.  The  head  of  the  house  had  Ix-en 
\'er>'  positive  and  strong;  in  his  condemnation  of  the  healthfulness  of 
the  town,  and  was  then  absent  and  his  home  tenantless.  The  case 
was  so  aggravated  that  there  was  justification  for  a  very  thorough 
examinntioM  of  the  premises.  The  hou^e- drainage  was  at  first 
looked  to.  There  were  no  waterclosets.  tubs,  nor  basins,  so  that 
danger  from  this  source  did  not  exist.  The  kitchen  sink,  recei\'ing 
all  waste  water  mid  rtfuse  matter  from  this  source,  drained  into  an 
open  box  verj-  raticli  clogged  up  and  full  of  pnlresceiit  matter. 
This  box  pasKd  within  a  few  feet  of  the  well  casing  and  was  broken 
so  as  to  permit  the  drainage  to  pa.-^  to  the  well  ;  within  }vs»  than 
twenty  feet  of  the  well  was  a  cesspool  with  the  putrifying  fa-cal 
matter  of  years  soaking  through  the  soil  in  all  directions. 

The  strong  remarks  of  the  owner  as  to  the  town  were  bnt  feeble 
expressions  compared  with  a  proper  condemnation  of  this  individual 
case.  Instructions  were  left  to  the  effect  that  if  pure  water  were  not 
supplied,  the  household  could  di:tpcuse  with  the  doctor  and  druggist 
and  send  for  the  undertaker.  It  is  needless  to  state  that  as  soon  as 
the  causes  and  actual  conditions  were  pcnuted  out  the  matter  was 
promptly  remedied, 

Tlie  City  of  Sacramento  is  particularly  exposed  to  the  pollution 
of  the  soil  troin  cesspools.  This  danger  is  increa5cd  by  the  drain- 
age of  water  doscts  into  the  cesspool,  which  practice  is  essentially 
more  dangerous  than  the  simple  pit,  although  both  should  he 
a^'oided. 

An  illustration  of  the  results  of  the  want  of  care  as  to  p«rit>*  of 
water  supply,  is  very  strikingly  illustrated  in  the  cnae  of  I'lyniouth, 
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Fa.  Thl*  town  bfts  abont  eight  tbonsaiul  inhalntanb.  tn  iht 
apting  of  188A.  nearly  one  pcrMin  in  eveo'  six  was  stricken  with 
typhoid  fevo*.  man  tlisn  ten  per  cent,  of  the  nscs  being  Intsl,  the 
dcAthi  heing  abftut  UO.  Thin  outbreak  wa*  tnicri]  by  Doctor 
Sbake«pean:  to  a  single  caw  occurriag  during  the  vrimei  in  the 
water  shed  supplying  part  of  the  town.  The  dejecta  of  this  pattcat 
thrown  nut  upon  the  •mow  and  upon  the  occnrmice  of  warm 

itber  the  kctdd^  fuuiid  their  way  into  the  wuter  nupply  with  the 
a!bovT  nsult.  Tbc  melting  of  the  miow  occurred  on  the  35ib  of 
Maicfa  ;  tlic  diaeanc  broke  out  on  the  lOth  of  April,  and  waaooiifiited 
tn  that  portion  of  the  inhnlntanU  ui>ing  water  Erom  the  infrcled 
KKOce.*  Medical  and  sanitary  journals  and  reporta  are  full  of  many 
aioUbu- cues. 

In  the  hotels  and  public  schwtbt  in  the  villageH  and  •imaller  towns 
witboat  proper  acwcragc  Ay»tcni-t  the  chsseia  are  xcncrally  of  the 
bmM  pvinltivc  kind,  and  foul  to  a  nauseating  degree.  The  iiimplo 
BWiliiwa  «ixse«ted  for  couiitr>-  homei  would  make  b  marked  diifer- 
eacv  in  the  health  of  those  exposed  to  this  aource  of  diwue.  Il 
ranst  be  rvmembcred  that  where  improper  metboda  of  disposing  of 
haatan  wa^e  are  practiced  the  ill  effecl«  are  cumuLiti%-e  and  arc  ool 
eradicated  in  ccnlariea. 

Severs)  of  tlie  large  towns  nnd  dtles  an-  Aupplied  with  riwr 
water  taken  below  aotireca  of  deadly  contamination  and  only  cAcafie 
it*  OMiacqacnccs  for  n  time  and  probably  not  to  the  extent  that  thry 
in^pne.  In  the  event  of  the  occtinence  of  tilth  diseasea  of  a  rim- 
knf  type  above  thew  town»  it  if-  difEcult  to  see  how  Ihey  can  escape 
•ertona  vtsitatioo-i  of  the  diaesae.  At  thtv  point  it  is  proper  to  call 
attniltou  to  the  illegality  of  diKhargiog  fool  matter  into  the  atrcatm 
«f  thb  State  and  the  lux  admini»tralioa  of  section  374  of  the  pcnst 
code.  It  wilt  thus  be  Keen  that  there  are  too  nuiny  insUnces  of 
«lber  ignocvoce  or  aa^aaoesa  aa  to  the  water  Mipply  of  liomcs, 
and  it  is  the  duty  of  every  house  holder  to  look  carvfoll^'  to  ihb, 
the  moat  ready  ronne  of  filth  diwaiie  into  tlie  systcto. 

Tan  CONDITION  IN  mX  CITY  or  SAN  FKANCtSCO. 
The  w«ter  iwpply  of  San  FranciiMro  is  obtained  from  aereral 
the  major  portion  coming  trom  sources  ot  undoubted  excd* 
kan.  There  are  two  minor  sourcea  whuae  area  by  reaaon  of  grow* 
(■C  popolatfea  and  ueglcct  arc  rairitUy  bccooitng  dangcrotn  if  not 
Awdjraa. 
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Tbe  catohment  area  ol  Mountain  Lake  and  Lobos  Credc. 
emliradng  some  1500  acres,  all  within  the  limits  of  the  City  and 

County,  is  fest  f;aiaiiig  in  (hose  conditions  which  pollute  both  the 
surface  »iid  underground  dratuage.  The  most  glaring  of  these  con- 
ditions ure : 

1.  The  ahaeiice  of  luiy  sewer  system  with  proper  outlet. 

2.  The  existeuce  wilhiu  its  area  of  a  hospital  connecUug  with 
a  sewer  withoal  any  outfall. 

3.  Tbe  existence  of  not  oveiclean  "  dairies." 

4.  Tbe  use  of  part  of  the  area  for  cemeteo'  purposes. 

o.  Tbe  dumping  of  garbage  and  filth  as  filling  for  lots  below 
grade. 

The  watershed  tributary  to  Lake  Merced,  some  H.OOO  acres  in 
extent,  is  objectionable  from  the  same  general  cauMS,  although  less 
in  dejftee  and  extent. 

The  art-a  tributary  lu  the  prvseut  Alameda  Creek  source  will 
ba%-e  to  be  abandoned  in  the  future  for  the  same  cause.  All  areas 
from  which  a  municipal  water  supply  is  drawn  should  lie  Icejii  abso- 
lutely free  from  human  habitation,  and  it  u-ould  be  a  wise  measure 
for  mumcipalities  in  a  growing  country'  to  acquire  catcbmciit  areas 
and  a6brest  them.  In  this  way  valuable  forest  resen'es  could  be 
made  for  all  time,  and  the  area  made  as  valuable  for  timber  as  ordi- 
nary- farming  lands,  and  by  the  proper  selection  of  the  trees  to  be 
cut  the  area  made  a  source  of  permanent  timber  supply. 

The  hon-te  tank,  when  not  kept  scrupulously  clean,  is  a  source  of 
contamiualion  even  wheu  pure  water  is  supplied.  When  uol  abso- 
lutely necessary  tbey  should  be  diqjcnsed  with. 

Water  is  the  most  active  dtse^ue  di.4tributor  imaginable,  and  to 
paraphrase  the  very  truthful  words  of  a  celebrated  authority  — "  No 
power  upon  earth  could  save  San  Francisco  from  the  scourge  of 
cboleraor  typhus  wen:  a  siiigli:  csise  to  (tccur  or  u  single  infected 
garment  to  be  washed  in  one  of  the  watcrsbeds  supplying  the  city 
with  water."  The  use  of  a  water  supply  from  areas  partly  within 
our  city  limits  should  be  immediately  prohibited. 

In  this  connection  it  may  be  well  to  qnote  from  the  recent  law  of 
the  State  of  Xew  York,*  which,  in  providing  for  the  purity  of  the 
water  supply  of  her  chief  citj',  conferred  upon  the  Commissioner  of 
Public  Works  powen<  possessed  only  by  tbe  most  tyrannical  govern- 
ments.    Yet  theae  powers  were  wisely  coiiftrred  and  ore  being 
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joaUy  wkI  <riticly  rxcculM  ;  for  ncvtr  can  the  pdwer  of  law  he  more 
bttnunelv  and  justly  exercised  tlLiii  in  tbc  enforcement  of  those  con- 
dttioiu  wtiirli  prcx-etil  tlic  introdurtion  atid  .sproul  n(  51tli  discuKs. 
In  tbn  renuikiible  Uw  tltc  ComtniMloncr  of  I'ublic  Works  wb» 
fttithohzed  lo  etiler  in  upon  ibe  tmdfl  and  homes  of  perao«t«  breaking 
the  iRiprrativc  l.iwf>  of  ctcanlinns.  nnd  rven  to  bum  tip  and  cT«dt- 
C9XK  every  viMige  oi  possibk  contain ina lion.  ^I.AOO.oOO  is  mtidc 
sVftUkble  iu  three  equnl  Kunifi  for  three  )-car«.*  Such  action  is  uece»- 
waxj  in  tbc  face  of  the  fact  that  during  the  ytanf  \Kf2,  1S48.  and 
1866,  cbolcni  bad  entered  that  K^^t  mart  and  panily/cd  every 
in(1u*tr>-  and  brou)cht  death  and  sickness  in  itn  mo«t  frightful  and 
di«Kii^tiiiX  ionns  to  her  hoineit. 

In  1S73,  cholen  devastated  the  .soittbem  ami  weslcm  portifmB  of 
ibc  Vnitcd  Slates,  but  tt  gained  no  foothold  in  New  York  by  reason 
of  tbc  rigid  quarantine  ineiuiurc»  and  excellent  coutrol  of  the  im- 
pgflcdcaao. 

MsrwiTiuN  or  oarvagk  Axn  VAna. 

The  degree  of  carctcsxtKss  and  inattention  reached  Ui  San  Fran- 
cisco to  tht«  iRiportnnt  sanilar>'  matter  in  uncqunled  in  any  part  of 
the  I'nittKl  Sum.  tn  Ihiit  City  the  mailer  haii  lont;  t'ti^'i^  the 
ot^e  of  official  and  criminal  neRlcct.  and  reached  that  of  civic 
iadiflenncc 

Many  lots  iiid  sUrcts  in  tbc  northcni  part  of  tbc  City  have  been 
filled  op  H-iih  btgbly  putrcaccnt  uatter  which  cannot  be  excavated 
frr  (ciunalationi,  seweni,  ptpcsL  or  cooduila  of  any  Ictnd  within  tbc 
next  fern  cmlnrim  without  enduneeriiit'  human  health  ami  life.  In 
tbc  Qcnlrr  of  the  City,  and  in  a  district  which  is  surrounded  un  all 
odes  with  dwelling*  or  storcH  and  Cictones-  Ix  an  area  of  many  acres 
alreaily  piled  frotn  10  to  '20  feet  deep  with  fuul  and  piitrilyinfc 
(■rfa*^.  During  tl>c  i>rcvalcacc  uf  a  wc»t  wind  Ibis  pest  hmrdtng 
ifut  can  be  Nmcllcd  a  mile  or  moce  from  shore.  With  ever}-  south 
wind  its  pettitential  odor«  arc  blown  through  the  heart  of  the  City. 
Ila  fuul  smell  can  tic  detected  not  only  along  the  adjacent  low-lyiox' 
^stricts,  bat  at  elevations  300  or  more  feet  above  tide  water  and  a 
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mile  and  ci  half  away.  Af^er  a  few  hourft  itouth  wind  tbe  oourM  of 
this  foul  air  can  Featlily  be  traced  by  dull  headaches,  and  later  by 
iiiQueuxa  and  mrethroats  if  nothing  worse. 

Prom  250  to  30(1  loads  arc  <l(>ily  uddcd  to  this  pest  h«ap,  whi 
in  a^reg;ale  is  nion.'  dangerous  tliau  a  dozen  well-conduci' 
hospitals  for  pestilential  diseases.  Indeed  when  the  truth  is  known, 
vastly  more  <lis<:a!»e  cnii  be  traced  to  these  sources  thnii  to  tlic 
hospitals ;  and  in  fact  they  are  one  of  the  prime  causes  making  the 
maiutenance  of  peat  houses  uecessar)'.  We  hare  been  recently 
treated  to  prolonged  and  bitter  diM-'ussions  as  lo  where  a  pcsthou^ 
should  or  should  not  be  located,  when  in  our  midst  conditions  are 
tolerated  which  are  nianylbld  worse  than  a  pestbou»e  full  of 
patients,  and  which  may  under  favorable  circumstances  make  a  pest 
house  out  of  the  homes  which  we  have  built  for  aurseh'es  and  fami- 
lies, and  which  repeatedly  fill  those  homes  with  air  too  foul  tu  tie 
pleasant  and  undoubtedly  dangerous ;  aud  which  greatly  adds  to  the 
danger  from  the  hundreds  of  local  defects  in  our  sewer  s>*stem.  It 
is  not  itecessary  to  here  anticipate  a  report  now  iu  process  of  compi- 
lation, but  it  may  be  safety  said  that  we  are  running  risks  which 
only  o«r  nnparnlleled  namml  advantages  enable  us  to  do  with 
partial  imiiunity.  That  we  do  not  entirely  escape  is  known  lo  e^-ciy 
citizen,  for  there  is  not  an  intelligent  being  in  this  City  who  cannot 
recall  many  preventable  deaths.  Oft'  times,  alas,  of  relatives  oi 
friends. 

These  views  are  the  rcstilt  of  jxars  of  observation,  and  are  iai 
hjtrmony  with  ceiitnries  of  experience.  They  may  not  meet  tbi 
approbation  of  those  whose  intereais  lie  in  an  easy  and  profitable' 
disposition  of  this  material,  nor  of  those  who  desire  a  cheap  gllingr 
for  valuable  tide  lots.  There  are  interests  at  stake  in  everj'  com- 
munity which  are  not  in  Iiarmony  with  a  proper  administration  ot 
the  law.  But  it  is  the  itnpcralive  duty  of  everj'  man  to  see  that  the 
true  needs  of  the  community-  are  siihservc<l.  The  hope  is  theTeforc 
expressed  that  the  members  and  our  guests  will  freely  express  their 
otMcrvations  and  views,  for  "iu  the  multitude  of  couru^llor^s  there 
is  safety." 


THE    IT-    &    WAR    BTBAUBR    MONTBRBY. 


Tlmr  iielilom  hippmit  a  man  rtdictiIou«  ca««  of  ncwspnper 
bltinilcrinK  tliitti  in  tlir  rcfmrl;*  that  have  appmnrd  for  mme  tnoiilliH 
past  tts|Kcting  ihe  vnr  veanei  Monierty.  The  AVa*  York  Timtt 
dbeovcRKl  that  her  cytindcr  boilers  were  damaged  atwl  dearly 
deitiojrcd.  Other  mishaps  ami  Uu\\s  were  puhli^ilird.  »nd  wbrti  the 
«vmk1  went  out  on  the  2.Hth  of  Mny  to  make  a  sea  nin  atitl  lot  twr 
f  itn».  the  new«papen  ecliiiserl  all  former  alleniptu  at  ileating  with 
technical  niattcrs,  and  dui«)\'ercd  that  Ihc  ship  was  nearly  lorn  to 
pirers  l;>-  the  recoH  of  her  gun*. 

The  Na\'y  DcparttDent.  however,  scetttcd  to  reach  a  difTerent  con- 
diuioa  nllogelher.  wi  mueb  so  that  the  SecieUiry  at  Wasliington 
tbouKbt  worth  while  to  tclcKraph  hui  congratuhiiions  oa  ibc  rmatl 
of  tbt:  expcrimcnt.1.  To  a  newspaper  reporter,  nx  ex-cii  lo  an  editor, 
R»eb  nutter*  seemed  experimenlR,  and  lh.it  Ihc  puri>r»«  waa  to  sec  if 
the  ,i/i«(/mrr  would  stand  ihesliock  of  her  gmia,  n  problrm  no  one 
touM  foresee  or  determine  in  any  other  raanner.  The  computatlon» 
fcspecting  the  fitrces  set  np  -iiid  tlie  tiienns  of  their  renaUmcc  aie 
prnfaniiJ  myMcria  to  the  '*iicw«papcT  man."  nnd  must  renmin  so. 
beoaiMe  even  the  greatest  joumab  luve  ne\-cr  yet  risen  to  the  idea 
of  cBiployiag  skilled  men  to  trpon  upon  techtiicnl  subjects,  and  the 
mart  ritly  blonden  appear  respecting  all  kinds  of  tnallerR  pcrlaininK 
to  macfaincT)'.  ships,  and  constructJi'e  processes. 

Th«  Moitrrry's  engioca,  mounted  tm  her  framing.  developiDB 
ttMnanda  of  hone  power,  or  stiU  mare  important,  a  plange  in  the 
•et,  may  develop  strains  that  have  Ikvo  tentatively  Mudied, 
Warned  and  ntinptited  by  maritie  areliitects  and  eogineen.  The«e 
foRts,  crmaiderinx  the  rhythmic  action  of  ooe.  and  itKteterminate 
farce  of  the  other,  arc  problems  much  more  diGBcuit  to  provide 
^aiul  than  the  reaction  of  gtitu. 

It  b  tme  the  emplo>'ment  of  h«i\-y  ordnance  at  aea  on  iron  ship* 
haaaot  p«a*ed  cntiicly  throuj^h  the  experimental  *t«ge,  and  there 
tR  «troa][  indieatioDA  that  the  limits  have  been  exceeded  in  the  bore 
nd  wrtiibt  of  Rnns,  nbo  that  there  is  no  conipenaatins  advantage 
U>  fraltn^  the  great  expense  of  such  gnn»  and  prminooa  to  resiat 
Ikrit  ooocttssion  and  recoil,  but  to  assume  that  a  vessel  coostmcled 
at  thla  day  ia  m  buitt  as  to  be  injured  or  diaaUed  by  firing  ber  oira 
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gunK,  is  not  only  n  lnttdsmui'ft  icka,  but  one  that  ignores  tno<leni_ 
science. 

There  will  he  no  iiiodiRcations  worth  mentioning  that  have 
»ugge»te<l  by  the  liriiig  of  tlt«  Monterey's  guns,  and  failures  are! 
likely  to  cotnc  with  the  ships  constructed  on  the  Atlande  Coast  tfaan 
those  huilt  by  the  Union  Iron  Works.     The  San  Francisco  Ls  an^ 
e%'ideiice  of  this,  and  U  in  proud  contrast  with  her  UatHern  rivals,  that 
hAve  tbeir  deck  houses  and  even  tbeir  rails  6tted  up  of  soft  p>i^<  i 
The  .Salt  Francisco  \s  finished  with  teak  wood,  as  are  all  good  ve<isels| 
of  our  time,  and  ^-ears  of  service  will   not  show   tlie  shabby  wearj 
that  occurs  in  a  mootb  or  two  with  woodwork  of  soft  pine. 

The  TokioviwA  Pekin  are  examples  of  this  soft  pine  finish.  We' 
were  on  them  while  building,  nciuly  iwerty  y^an  iigo,  and  saw  fur 
the  first  time,  batcb  combings  of  ptne  wood.  The  circumstance  was 
ne^-er  forgotten,  and  a  report  of  it  was  qtiestioned  bv  the  editors  of  h 
BngineeriHg,  who  could  not  bclitr\'c  that  deck  work  of  oay  kind  V 
could  be  made  of  sach  an  inferior  material  and  then  grained  in  imi- 
tation of  walnut,  when  hard  woods  of  great  variety  were  obtainable 
at  reasonable  price.'). 

These  things  we  mentioa  because  the  reports  first  named  are  coa- 
stnied  as  reflecting  upon  the  contractors  who  built  the  Monterey  and 
other  war  ^-csscl^  here.  Whtu  these  shipa  lail  ibere  will  be  di&a&tet 
Aw  the  rest. 


The  new  American  Xavy  consists  of  forty  two  vessels,  as  follows : 
Ooe  sea-going  battleship  (first  dass):  the  Iowa.  Three  coast-line 
battleships  ( first  class) :  the  Massacbuxtts,  Jiidiuna.  and  Or^on. 
Two  battleships  (second  class) :  the  Main,  and  Texas.  Sx ' 
double  tiirretwl  harbor-defense  vessels :  the  Puritan,  Monterey. 
Miantonomoh,  Monadonock,  Terror,  nnd  Amphilrite.  Two  arm- 
ored cruisers :  the  New  York  ^and  Brooklyn.  One  ram.  the 
Katahdin.  Two  protected  cmisers  of  extreme  speed  :  the  ColumWa 
and  Minneapolis.  Fourteen  cmiserH ;  the  Olympia,  llaltimore, 
Chicago,  Philadelphia,  Sau  Francisco,  Newark.  Charleston,  Boston, 
Atlanta,  Cincinnati,  Raleigh,  Detroit.  MontgDmer>-  and  Marfoleheod. 
One  dispatch  %'csscl :  the  Dolphin.  Six  gnnboats:  the  YorktowiL 
CoiH.Mnl,  Reiiuingtou,  Machias,  Castine  and  Petrel.  One  dynamite 
vessel :  the  Vesurios.  One  practice  \TSsel :  the  Bancroft.  Two 
torpedo  boats  and  the  Cnshing  and  No.  3. 


Tbr  Bucfainc  >hriwn  in  the  )ilalc  uliovc  rrtnopntiiU  io  one  nude 
hf  Mr.  Wbitmy  for  the  V.  S.  Patent  OfRw,  which  we  expect 
In  niiutnilr  in  a  fntnTr  number.  lie  has  iImi  wnl  ui  mmr 
*^»iwpt«  of  work  done  by  it  that  ore  marvelous,  anil  tremitiKly 
inpcMrible:  for  example,  pieces  of  hanl  walnut  planed  down  from 
*%  in.  to  rVn  in.  thick,  and  drawn  out  of  the  machine  before  com- 
pletioatn  show  the  "cuncax'e"  of  the  cut  ugainM  Ihc  gniin.  n-liich  ja 
Mwly  an  smooth  a«  the  flat  «urfiux«,  and  tbcise  arc  alnio^t  polished. 

In  coonection  with  thin  cimitnxtancc  we  propoiir,  a»  a  matter  of 
Io  out  nmdcpi,  to  give  woic  account  of  the  mutrkable  tnui- 
carrictl  on  in  tlic  Winchendoci  works. 

Mr.  Whitney,  while  he  cnlU  htnuclf  a  maker  of  M'ood- working 
nacfaioea.  catinot  be  included  among  makers  o(  reguUr  machines  of 
thai  cteiA.  He  doe«  not  make  but  few  that  ctitcr  into  the 
1  Inide,  «i  it  will  he  no  diKpaniKcaicnt  of  other  inakcra  to  uy 


that  no  wher*  else  in  the  vrorld  bait  sitcli  accurate  workmanship 
been  hestowetl  on  wood-cQttin}t  machine':. 

Tiftxiity-five  years  ago.  Mr.  \\''liitney  Iwgaii  looking  into  llie 
world  outside  of  liis  quitt  %-!IIag7,  and  proceeded  to  tc^t  the  merits 
of  »me  of  liis  pectiliar  pnidiicLs  hy  sending  to  Ihe  first  exhihition 
in  Paris,  some  very  perfecl  machines  for  planiug  and  scrapintr  wood. 
The  last  named  machines,  all  ihiiigs  being  considered,  arv  amoii^ 
the  most  miarknble  e\-crtiiAde.  cAlIing  for  fitting  and  ndjUKlmentsso 
accurnte  and  ]x?culiar,  that  altliouf>h  the  patent:*  have  1ap«;d  a  dozen 
yettT>  ago,  no  one  in  Europe  or  America,  so  far  as  wc  know,  has  ev«» 
attempted  to  prt>diice  siiuilnr  machines.  They  out  off,  at  the  rat<  of 
311  feet  a  minute,  n  thin  .iihaving  like  a  web  of  paper,  from  the  sur- 
face of  boards  up  to  4Q  iuclic^  wide,  regardless  of  knot^  or  burin, 
leaving  tlie  surfaces  ready  for  varnishing  :  ko  smooth,  indeed,  that 
sandpapering  i."*  an  injiirj-. 

These  machines  treat  the  hardest  woods,  iticluding  teak,  and  one 
of  them  will  perfonu  in  what  is  called  •'cleaning  off."  the  work  of  a 
hundred  men.  and  in  a  manner  impossible  to  equal  by  hand. 

There  arc  not  less  iluin  thirty  aeut  of  these  machines  in  use  in 
Great  Britain,  and  pcrliaps  twice  Ibis  number  in  Kuropc  altogether. 

The  planintj  machine  and  nthers  shown  at  Paris  in  1808  were  of 
such  workniansliip  and  pcrfoniuma.-,  that  the  juiy  of  awards  ripcnt_ 
tiincb  time  in  inttpecling  this  remarkable  exhibit  from  a  New  Hng- 
land  villnKe.  and  awarded  a  gold  tneilnl  in  recogniliofl  of  its  merits.' 

At  Vienna,  in  Austria,  the  same  thing  was  repeated  in  1H73, ! 
when  s«"eral  new  specialties  were  added. 

Two  circumstances  vnU  illustrnte  (he  slniitlard  of  workmanship 
ill  Mr.  Whitney's  works.     More  than  twenty-five  years  ago  he  had 
made  by  Sir  Joscjih  Whitwortb  vt  Co..  in  England,  a  master  screwj 
three  inches  in   diameter,  aboiil    thirty  feet   long,    from  which    he 
cotild  generule  screws' of  .icciiratc  pitch  for  his  machine  and  ttrals. 

In  1870,  when  the  American  Standard  Gauge  Work*  were  pro- 
jectwi.  Mr.  Whitney  was  eutnislcd  with  the  construction  of  the 
machines  re«|niied  in  this  accurate  manufacture,  and  made  thirteen 
different  machines,  nearly  all  of  which  are  now  in  use  at  the  works 
of  the  Gauge  Coini>a«y — James  A.  Taylor  &  Co..  Wiluiingtoii, 
Uelaware.     These  machines  were  of  surprising  accuracy. 

Mr.  Whitnej-  has  for  more  than  twenty  jcars  past  been  engaged  I 
in  building  a  shop  of  grnnite.  at  Winchendoii.    The  o]>cnill^^  to  the 
ground  floor  are  tlanked  with  huge  Miuare  columns  of  granite  the 
whole  length  of  the  story.     The  wheel  pits,  dam,  and  all  fonnda-. 
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tkms  ue  of  granite,  ashler  work  laid  in  ccsient.  and  will  be  iticrc 
far  ages  aAcf  the  batldrr  \iw  lumrd  over  to  posterity  uac  <if  the 
fittinn  motiiimetils  lliat  W»  ^tt\\vth  o>ul(l  coiitru-e.  He  will 
lenvr  a  Ie«Kon  and  exainpk  ot  wlinl  thr  cfTottK  of  one  man  can 
pnnliKt;,  nntl  the  vridth  to  which  hit  inRneiice  may  extend  ia  tin- 
ptnvinic  and  elevnliux  t^killed  indiulr)'. 


THB  GREAT   SIBBRIAN    RAILWAY. 

Araonx  the  inter^^iiii^  papern  of  ihc  pt»t  inoiith  a  rtireniwtt  place 
tniwt  be  gfvca  to  that  of  Mr.  Pnd«rit*k  Ilobart.  on  the  trnR«> 
Stberian  Railway  of  Rn«ia.  in  the  F.Hffintrriag  Afngazinr. 

Tbc  article  U  nritten  with  uiuch  cleanKss  and  coiuplete:tc3B, 
cnaltily  from  the  fads  mid  quantities  furaisheil  in  official  reports,  and 
is  the  firat  ciimprehetisit'c  cvtay  mtd  ht»tor>'  of  tbta  wottderfiil 
wbcnic  that  Hrk  ii|>pciHT<l.  The  whole  IciiKth  of  the  main  line  i» 
'4.700  tttile^  AnA  with  hranclies,  5,()*K)  mile*.  The  mtiinatcd  cort  of 
the  work  iff  fl'tHt.uiKi.tiOO.  The  plaas  cnnleraplair  the  completion  of 
tbc  line  to  Irk<mt»k  iti  six  vein*,  and  the  entire  Hue  in  eleven  years 
hence,  w  111  11*04.  Mr.  Ho)>art  says  it  l»  tolerably  certain  that 
ValdivuMoh  will  not  Ik  the  I'acifa-  tenuiDU«.  beraiLte  of  thU  port 
bdof  tOQ  fax  niMth.  and  the  want  of  ptoper  baibor  facilities.  He 
think*  aDoie  po«1  in  Korea  more  likely  to  be  c1)o.4cti. 
^m  ThrSilvrijn  Railway  i«  military  and  potilical  —  tiot  cotninercial. 
^Isp  artery  of  the  rnipin.-  nimiinK  north  and  cast,  iracbinK  fnnn  the 
f  cvnler  to  the  pcnpbery.  and  acting  as  the  trans-Casptan  line  ha5 
k^kwe.  to  cmaoltdate  the  intemlA  of  this  i-ost  and  mysteriotu  empifc. 
^K  Sane  computatifitiA  wc  have  accii,  act  down  the  possible  comtncr- 
cial  b«»inc»  of  tlie  line  as  capable  of  maintaining  it,  Icsa  a  de5dt 
of  $J«.Otn.flOU  or  so,  and  if  tht<>  w  true,  there  \s  little  doulil  of  tt<i 
brias  completed  and  bccunitnx  a  perntancnt  addition  to  Rt»ta'!i 
power  Id  the  North. 

Whether  tbe  line  will  txcomr  n  route  of  tiav-cl  for  tbe  Keoeral 
p«blie  is  dooMfnl.  nut  only  bccau.>>c  nf  tbe  physical  rondilioiut  of 
Ibe  nntntrr  traverwd,  hot  titc  polic)-  of  the  Ruaalan  Oovenunent, 
irlilrh  may  not  perroil  «ttch  traivt  through  the  dontinioitH  irai'CTSMt. 
The  ratpttcera  wrm  to  be  all  Kuvnan^.  and  no  doabt  their  abilit)' 
tat  MKh  work  surpoates  what  could  1>e  dravrtt  from  other  countries. 


LAituy.  Tf.sosisr.  u.wujsk. 


I.AROB   TBNOmNO    MACHINB. 
THK;.  a.  fAV  *  H&AM  CU.  UKCINKaTJ.  OHIO. 

The  cngrai-itiK  on  tlic  oppmtte  )uige  tlluftratcc  what  x*  no  duubt 
tbc  tarKCsl  tetKmittK  machine  Ihal  lia-s  tmti  nimlv  (■>  thJ:^  time.  The 
dntwing  u  so  complete  that  nearly  every  detail  caa  be  seen,  except 
the  (K>w«-it%d>nK  «I«-iccH  for  the  earriBgc,  wbieh  are  <i|j«Kal«J  by 
the  crank  \e\ti  wen  in  fTunt.  The  makets  Bend  the  (ollon'itig 
dcaoiptioa  of  llic  utachiiien  . 

"  Tb"  i'K-  U  (k-iiiKiicd  for  ntiikitiK  nil  kindt>  itf  tcnotut  on 

heavy  In;.  |iiin:«I  in  i-iir  anri  hriclKc  huiliHiit;.  either  sioKle  ur 

doable,  aUo  im  cutting  k'*'"^  ^^  heavy  pieces,  aad  for  cutting  off 
pnrpotts.  It  i>  Uic  uiosl  j^mverhil  iiiachiiic  for  the  purpnw  ever 
ronntnictcil.  ami  oati  be  rvlied  iiprm  for  the  performance  of  an>'  work 
jrf  tbc  kinil,  the  deMKti  >:>  peculiar  iii  respect  to  the  gap  <ir  throat 
ibe  cnlitmii  for  ihc  pa5«age  of  timbers  between  the  cutter 
__  The  ci'Iunin  is  iiiatv\ivc  anJ  heavy,  ai«i  co«t  i«  one  piece,  a* 
liAlMflle  fNile  plattr  or  licil.  iiiKm  which  the  carriai^e  wiirks. 

'   -^  inuchuK-^  wilt  perform  a  viirictv  of  work,  such  as  making 
'tmihle  lenons,  ami  with  the  upplicatioiiof  n  K-ii<>inX  he.wl 
uc  spimllp.  will  tJo  1)11  kinds  tA  o%*er-|;ainiiit;,  or  by  plac- 

inj;    .  ..  i;  head  oo  ibe  lowi-r  spindle,  will  dti  all  kinds  of  under- 

KuainK  on  the  cndx,  or  by  extending  thmn^h  the  gap  of  the 
machine  mil  operate  on  any  portion  of  a  Mick  of  limber  that 
may  tie  rctfuiretl. 

By  the  remux'sl  of  Ihc  lomrcultcr  bead  and  the  ftubMlluliotl  of 
a  rtienlar  vtn.  the  machinr  i.t  ada[fteil  for  all  piirptwc^  of  heavj' 
<  -  ■  iff.  The  lieatl.  incMiiile<l  nix^n  a  \-ertifaI  spindle,  in  l»cnrinK» 
V  :i  the  itinrf  vide  of  the  column  in  the  rear  of  ihi-  tenoning 

btail^  t»  fiw  :  n  dfHilile  len'>n>       This  head  is.  ndjustnlile  up 

or  down,  ant;  usi-d  In  cut  lo  a  line  or  point  coincident  with 

the  mttcr  plane  ut  the  lower  tenoning  licad. 

Tbc   irnoninx  head*  an.-  moiinlcil  ou  heavy  stcrl  tUiaAs.  HI" 

!.etcr,  f  rrividcfl  with  large  wlf  lubricating  bearing!^,  which  ore 

--  >lide  thai  is  gibbed  to  tlie   Ence  of  the  c«>lumn  ab<ive 

II-  gap.     The  kniws  will  cut  tetions  mx  inches  Itmg  at 

.1.  or  liv  repoHoing  the  material,  any  tnigth  nf  trtions 

iK  tnade.     Itoth   main  entier  heads  have  a  ^-crtical 

au4*ou.  uinulianeous  or  indcpcndait.  while  the  upper  cutter  has  an 

•MitKKial  tnid  adjitUment  f«r  making  one  tenon  longer  than  ibc 

other.     T1*e  cutter  beada  arc  belted  b>-  n  novel  «y«teni  which  mcutdi 

an  ripen  yap  for  tlw  pasnage  of  long  bnitier. 

Tbc  carriage  it  Klf-upcrating,  drivni  by  a  screw  and  friction 
~ng.     On  heavy  t)ml>er  and  long  work,  the  power  feed  will  lie 
ficsirabk'.     (>n  nhurl  w<nk  it  I'un  be  di:^c^tgagcil  an<l  the  car- 
rtagf  d  bv  hand.     Tbc  c^iunlcrsliiLA  i*  pbiccd  in  tbc  rear  of 

the 


UIOH-aPBBD   8TBAU    ENOINBS. 
coorsH.  MMUtTK  *  C(K.  MCRiiT  vmx(i«,  oHia. 

We  have,  dttring  fl\-e  ycxK  past,  made  U  a  i»oinc  to  publish  at 
inicn-aLt,  rxainptc*  Ahtndng  the  proureAS  of  American  hij'Iisr'i'**! 
mniiw  irracttw.  niuitih  a*  ■  matter  of  tvcliriical  interest.  I>ut  alw 
brcaiur  of  the  i1(\<ek)pnietil  of  a  type  of  eiigifie^  peculiar  to  tbU 
n  :  I  "  ThH  nrmk  ha«  for  a  decade  paxt  Ronc  on  rtRulnrly  ax  a 
4.'.  imlustiinl  (evolution."      Tlw  9e(|ue»ce  of  mucIi  changv  ami 

pn>Kms  arc  nut  appiaicnt.  perhaps,  to  those  not  catted  upou  to  watch 
«K^  llijui;!{.  tint  exists  iieverthclevt.  Ttie  varioDs component  {tartt  or 
cVoncnt^  taken  iiidividuuUy,  u^  %s-ell  u»  itie  cagfam  taken  as  ■  whole 
fttmikh  equal  rvjdotcc  of  "evolution,"  and  m  Hwrcp{n((  hnve  tbew 
ebBagr*  b«n  that  '•ir\*alnlion"  will  not  lie  n  •trnincd  temi  tonpiily. 

On  the  Dppqititc  and  next  page  are  yliown  in  clcvulimi  and  plati, 
amc  of  the  Utest  designs  lu  high  speed  practice,  by  Messrs.  Cooper, 
Roheru  ft  Co.  of  Mount  Venioii.  dhio.  nn  old  nml  well-ktMni-o  (inn 
that  by  raaaou  uf  tuodrru  temUncy  Iuiy  tiecii  ctini|>ellc(l  to  add  to 
their  dcslgmt  aud  mauufnctun:  ui  excellent  clam  of  high-speed 
enpncA. 

So  lamtliar  hare  petiple  licronte  with  the  various  features  of  such 
eDginei,  that  ihe  construction  is  tnidemitiod  froni  good  drawinj^ 
fts  are  r«nii«hed  in  the  present  case,  nnd  description  »  required 
of  tnalrrijl  and  sim'Ii  imiiiLs  tis  cannot  lie  tllustiaie<l.  Atnung 
tbew  latter  n  the  uuntier  nf  tnountiux  the  ccccalric  by  tncnns  of 
cuiapntaalinx  tink»  thut  iirnluce  a  moveincni  «triiit;ht  Mtoaa 
Ibr  center  of  the  shaft,  •io  that  luhnission  and  cut  off  mnata  the 
«aioc'  for  the  stroke  each  way  and  does  not  v-ary  lor  each  end,  as 
when  the  ecwutriv  suiuK^  in  ttie  arc  nf  a  circle.  The  nature  of  this 
nomneoi  wdl  \k  understood  from  the  side  vienr>i  or  elevation  on 
the  appomif  pagv.     It  is  Mioiple  and  cflectin. 

The  tiennnK*,  *>t  the  "tirawtr*."  a»  out  ICnKliili  frtcnd*  would 
«ay.  are  of  pliiAphor  liron/e  timnighoiit.  The  prinnpal  |«oints  tlut 
wilt  attTMt  attention  are  tbc  niitssiveness  of  all  the  parts  and  the 
^i|XMtian  of  the  metal  in  the  frame,  which  is  in  the  lines  of  strain 
a«Deaftr  aspoasiUe,  and  "iilraight."  Simple  engines  of  the  clss 
Are  made  ftwn  lt»  tu  330  borate  power,  and  conipuuuded,  Iroai  €0  to 
4flrt  bone  power. 

In  ctjiuieclion  with  the  subject  of  theu*  engine*  we  are  rrmhnleil 
Fan  article  uf  stiinc  monthi  ago  in  a  loreign  joomal  ander  tlic  head 
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of  "  Fa*hkm  in  Stvnni  Hnsinc*."  Jn  wliicli  the  Amcri<:nn  htgli^^rnl 
I  «■««  t-onlrartcd  wilh  Uuwe  of  I-ut«pe,  »nc)  ih«  diffemice  set 
to  what  the  writer  called  "  fa-ihion."      It  «>ccioc<l  no  In  him, 
itlonbt.  but  A  IiettcT  anal ;-»i^  will  show  in  llieiN;  Anicricaii  hi];b-spce4l 
rtittines.  iHic'uf  ilic  mo«t  i-arcful  atlaptatiuns  to  purpuw  that  can  lie 
[fouml  ill  the  whole  field  of  niixleni  ninchiue  procticv. 

TtiU  ailmiMiion  n-e  timke  with  as  niiidi  prejudice  agaitiAl  \\\^\\ 
Apecd  u  ttHxlwn  drcuitiiitanns  will  permit.  Init  with  full  rrcognilkm 
fir  thr  UcX  that  the  !«pcv«l,  like  all  rLw  that  conceniK  »lrani  etiKincn, 
n  »  pn>bl(rni  of  "  t.-on)p«iiNJilioa,"  UiMt  is.  otie  etigiiii;  may  have  a 
flpecd  ol  400  feet  and  atiotber  8U0  feet  per  miDtitc.  vet  both 
ixiim  be  ntitking  under  the  nontial  coitditifm«  provicicd  fur  in 
>elr  cucn-tniciiim. 
Tile  prinriital  iiiit>e<liiuci)t  met  with  hi  the  nee  fof  hlRh  Hpec<I 
tfcai  Urcti  the  endiimncc  of  bciirinRs  and  prm-i^iotis  to  maintain  uni- 
'(•■in  mnUMTl  o*-rT  thi-  Mirfoccs,  nnct  iinr*ilinK  lubncnticm.  To  attain 
ntiifbrm  contact  of  beflriogs.  deflection  most  be  ai*otded.  and  this 
lift  for  a  ctnitrr  aiitik.  straight  lines  to  tvM)4  vtntiis,  and  the  Xxsx 
atcria)  for  bcarinti  >ui(accii  ;  the  htltcr  to  include  iiot  onlv  external 
(•at  internal  sutfacv». 

MnkHt.  Cooper.  Ri>hcTt<i  &  Co.  have  chown  a  pinion  vah-e  of  verj- 
Bpk  oiti»trmlioii,*niailc  hyllow.  so  the  relesMril  Mcam  ifl  taken  out 
thtoufth  the  interior  of  tlic  vaU'e  and  c&capea  at  the  end  as  ^teeti  In 
plan  view,  wlienr  the  cylinder  nnd  vHU-e  an*  <(ho\vii  in  wtrtion. 
looadncta  ihc  cxbaa»t  stcata  ilirvctly  away  fiutu  the  ryhndcr, 
1»  quite   an   itnixtrtant   matter,    conuderiug   the   temperature 
Itsined  wtien   there  is  m\   atiiioftl  cntiMaiit  flow  of  meaut  at  3fi(i 
■  or  mofr.     The  deniKti  uf  tliesc  engines  will  liear  i-In<H;  ^tudy. 
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riiK  amo.  r.  wlakk  MAKt-fAcrttMiKO  co.,  kkw  vom. 

U.  P.  GreKor>-  &  Co.,  the  mgeitXa,  in  this  City,  aend  Ibe 
'  ptatc  with  lt>e  purticulan  of  a  latr  tnt  Dimlc  witit  one  uf 
^cnyineiAt  Ncwtcia.  >\am. 
The  tablcft  repre*«iititig  the  re«ultN  htm  been  caTcfully  uKlclabA- 
intdv  KmlcMl  out,  am)  linx-v  licvii  widely  jiitlilitlipcl,  liiit  will  benr 
'•ORK  further  notice  in  cotinivttoii  with  Ibc  coiiatniciioii  df  tlic  engine 

The  Juty  KO*i^>teeil.  was  IlA,n0O,000  Tool  i>uuiid<i  in  water 
lifted,  with  l.luu  poumU  of  water  rv-npuraleil  rnnii  '^12  ikgrcoi  of 
lentpenture      Thiti  was  cxrcnled  by  man  than  nine  \kt  cent. 

The  hijth  prrwiure  cjhnrfei  is  'JI  iim-Ik's  dinnirtcr.  tlw  lew  pre«- 
'  une  i'2  itK-)ies,  and  the  |)iini|i  [li^loiL-s  13.5  inches  with  a  stroke 
uf  40  inches.  The  engine,  as  will  be  seen,  is  not  a  rotative  one  in 
comnioii  vriiae  of  that  lenti.  the  mtary  L-Ienietit^t  )M-ing  employed 
iy  to  regulate  tlic  range  <jf  %lrukc  iiiid  to  uttcmlc  the  rrsulalitqe 
wtd  valve  gearing.  The  latter  is  of  the  cMcilliitini;  or  Corlis*  type, 
RidtKtkm  viih-c«  being  variably  reteaKd  and  doaed  by  da«h  pot* 
the  tuoal  BUiimrr  tif  Corlis.t  engines. 

The  speed  of  the  ptstoniii  during  tlic  trials  named,  was  130.3  iecl 
et  tntitiite.  which  ix  perhaps  nii  ea»y  limit  uHth  a  stroke  of  4(1 
les.  Tite  boilers  evaponiicil  l'2.Wi  poiimU  uf  water  per  ponnd 
of  Cumberland  coal,  one  pottitd  its»  than  the  stipidated  duty,  and 
performance  a<>  ■  whole  i^  une  of  a  ver)'  remarkuble  eliaracter. 
■bcolote  steam  prc\siirv  axTHiKed  1I0..'{:2  pouniU  \Kt  indi.  ami 
the  iwo  cylinders  were  so  proportioned  as  to  very  fairly  divide  Ibe 
the  horse  power  being  11-4. ')'t  for  thr  initial  cyltodcr,  and 
1^  tar  theaecond  nti«>.  tlK.*  nggnicate  beini;  2.')0,'JT  horse  power. 
It  b  s  matiu'  of  ^nrpriae  to  consider  the  wci);ht  and  coal  of  a 
etiK'oc  of  this  class  nl  this  day.  noinpaml  with  former 
nividins  dtity  into  weiRht  will  show  a  (tiOenmcv  of  at 
:  fiO  per  cent,  if  the  conparisou  is  made  with  Ibe  Conitab  type 
ptuDptni;  en^iDrs.  There  is  do  waste  of  tnnterial.  The  operat- 
straiii»  upon  ttie  ryliaders  are  taken  up  b>*  direct  Htmts.  fall  on 
iltnuotu  ptstm  Tod.1,  nod  arc  atMorbcd  «it1iin  the  madtlne  and 
I'  that  have  ttiiit  and  aito  ntlier  fnnctions. 

'I  L--        utry-  of  [icraiunent  pump*  In  thin  country  for  ten  yt»t* 
will  «how  a  tolerably  tc^lar  tendency  Inward  the  type  bete 
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shown,  caused  by  tbe  economic  reasons  ju»t  m«n1toiiMl,  and  vritli 
oontinual  gain  of  duty,  it  is  a  %-er>'  creditable  hrauch  of  constructive 
eiiginetriiiR  in  this  c«imtry.  that  lias  com  mantled  nmcli  attonlion  all 
o^-cr  the  world,  and  one  that  has,  cxircpt  In  piston  sj»c«rd,  reached, 
no  donbt,  a  culminating  point,  in  so  far  as  engines  and  pumps. 
Combustion  and  steam  generating  will  be  the  objective  p<jinis  in 
furtlier  udwince-s,  or  at  least  these  seem  t<j  be  behind  pinups  and 
engines  in  tbc  race. 

Messrs.  H.  P.  Gregory  &  Co.  inform  us  that  several  punii>iiig 
eugiiie.1,  similar  to  the  one  shown,  arc  employed  in  the  llauaiian 
Islands  for  raising  n-ater  for  irrigation,  and  that  complete  reports  of 
working  tests  are  supplied  on  applicattou. 


THB  n.  a^  DEBRIS  OOU2USSION. 

The  Delms  Commi-'ctiini,  now  being  organixed,  or  in  other  n-ords 
the  engineer  officvrs  of  the  Government  being  atisigned  to  thi^  ncv 
duty  as  a  special  connnission.  arc  now  ready  to  receive  pciilioiw 
from  tbo^  who  desire  lo  oix:rate  hydraulic  mines  uiitler  tllc  tate  Ac( 
of  Congress  rclaiinK  lo  that  subject. 

Maps  and  plans  must  be  sent  in  when  rcciuirctl.  also  statistics  of 
various  kinds,  attested  and  cofrect,  allowing  the  position,  drainage  and 
topography  of  mines.  Wc  imagine  Colonel  Ceo.  U.  Mctidcll.  Major 
Benyaurd  and  Major  Hucr  of  the  engineer  corps,  ate  not  enthusi- 
astic ov'er  these  new  honors  thrust  upon  them,  and  alfio  tliitt  tlteir 
appointment  is  as  little  relished  by  the  liydrnuHc  miners.  It  is  not 
what  they  wanted,  at  least  not  what  the  large  mines  wanted.  It  is 
a  kind  of  court  they  are  uot  accustomed  to,  and  one  lliat  will  lie 
found  as  inflexible  as  it  is  impartial  and  able. 

There  will  be  nothing  lo  binder  the  is.suancc  of  licenses  aud  the 
resumption  of  work  in  any  mine  when  there  is  no  infraction  of  the 
rights  of  other  people,  or  so  long  as  hydraulic  mining  Is  carried  on 
under  the  same  rules  and  condition.s  that  pertain  to  other  business, 
and  this  is  precisely  what  the  statute  pro\ided  for  before  the  enact* 
Rteut  of  .•ipecial  laws.  The  principal  gain  will  be  in  bringing  to  bear 
upon  private  interests  the  professional  skill  of  tlie  ainimisstoii  in 
dctenntning  methods  of  avoiding  iojur)'  to  other  people,  but  there 
will  no  doubt  be  much  difiercnce  of  opinion  respecting  the  nature 
and  efficiency  of  impounding  dams  and  other  restraining  works  to 
he  made. 


SOME    WJ.vr/.VO  tiXtlJBJVi. 
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Thi»  oonccsMJoa,  wlintcvcr  ibt  ini)K>rtaiicr,  is  all  thnt  the  Gtrnvrttl 
ivcnuDcat  cati  be  cxprctrd  to  confer  in  the  inlermts  of  a  privatr 
indoxtry.  There  ia  tK>  more  rcawn  for  iiupo»ti<1iiig  the  debris  of  a 
mine  than  in  liiiiltling  Icret:^  to  protect  privatr  lands,  or  building 
dantft  tu  funitfib  water  power  for  private  Eactur^e^  or  the  irrigation  nf 
primely  owned  laotLs.  Tlic  diiitinrliuii  '\s  ckar.  Whatever  the 
citixctM  of  the  I'uitnl  States  ran  um-  in  common,  such  n«  the  nikvi- 
inUe  KtreaBW.  hstbor*.  lifiht<i  and  .40  on,  should  he  maintained  by 
the  Ococral  Government,  or  tn  olheT  words,  1>>*  a  national  iax.  and 
nay  nmmtre  controvcrtinj;  this  obviotix  rule  cannot  be  [Mmnaneiit 
or  Kood. 

The    want    of  prompt    prucediirr    iiniler    the  gmcial  law  of 

damagot  at  the  !«);■'>'■■'■}{   thiew   ihin  whole  mutter  into  n  chgiottc 

fom  and  rMtsed  an  opposition  to  hydraulic  nilninc  that  wasicaptioiu 

tx»  doubt  and  rxtrenir.     The  facts  UTte'of  a  iinlurv  too  leclinical  fnr 

popotnr   unileratanilinK.   i>nd  a^   i%   alwayn  the  case,  >UKpicinn  ami 

rcpri«Al  were  the  result.     Th«  special  laws,  debris  commission!!,  and 

cDdlcH  cxiKTOw  911(1  los-i  ul  teci  yeafH  pnA,  is  a  result  of  not  adhcrinK 

to  old  and  well  piovcil  Uw->  leKulatiiig  the  comnxHi  righlK  of  citiicns, 

A  penalty  for  loose   procedure,  and  the  preMmt  nNnmissioit  is  tmly  n 

rTverikm    to    prindples    that   lihould  have  been  adhered   to  anil 

I     oUbcced  al  the  start.     This  \*icw  is  the  only  «nfc  one.  and  cxpcc- 

^■taliunof  morewJll  result  itidi>appoiutnieiit.   Whatever  succeeds  must 

^Bie  ai]ju<>trd  to  the  gnal  law  of  e^iual  iwrsniml  rights  thai  fiinns  or 

BwiuuM  lunu  lilt:  basis  of  all  Ux>'^lat>oii  uffvctiuic  intlu-otruJ  hgbtfl  and 

rclutioiiv 


8om  WAMTwa  BXHiarrs. 


We  were  much  ostooished.  and  still  more  diKappoiuted.  to  ]e«ru 
that  except  for  a  single  machine  or  wnrkint;  model  of  a  machine 
exlttbited  by  llie  Government.  Mr.  B.  D.  Whitney,  of  Wincbendoo. 
Hum  will  not  exhibit  any  of  his  mnchinm  at  ChtcflRO.  Tbe 
extent  nf  this  lo^<i  will  be  better  iindcrstnod  uflcr  rendint;  some 
accoont  of  his  works  given  in  another  plnce  in  this  li»i>e. 

Tbe  apecial  nachitt«<i  made  by  Mr.  Whitney  would  have  been  a 
nniqoc  and  crcdiublc  exhibit,  without  anylbiiig  tif  tlicir  class  to 
eumpvtc  with,  unlc«  it  wonld  be  in  planint;  wuod,  and  his  machines 
Alt  that  parpooe  are  upccial.  Mr.  Whitney  could  not  Mrcnre  the 
fW{iUTed  vpan  to  wt  bit  mavbiuc^.  The  <iunic  tiling  occurred  in  tbe 
cttft  of  pPOfesBor  John  E.  Sweet,  of  the  Straight  I,tnc  linginc  L"*mi- 
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paiiy,  of  Syracuse.  New  York,  This  compauy's  engines  would  haw 
reflected  much  credit  on  American  high  .tpeed  pmclice.  a  type  by 
tlicmsclws  of  proved  excellence  and  notable  no^-elly. 

In  a  letter  from  Professor  Sweet  soroc  months  ago  he  complained 
of  the  facilities  offered  for  .sltowing  his  engines,  and  slated  that  be 
would  take  no  pan  in  the  exhibition.  Still  more  remarkable  is  the 
absence  of  the  two  chief  macttioc  tool  making  firms  in  this  country, 
Messrs.  Willioni  Sellers  &  Co.,  attd  Messrs.  Bement  Miles  &  Co., 
both  of  Philadelphia.  These  firms  stand  at  the  head  of  tlicir  busi- 
ness, ill  11  branch  that  will  no  doubt,  l>t  closely  contesl«<l  by  foreign 
L-xbibilots  at  Chicago.  These  works  are  easily  the  first  in  the  laiid, 
known  a1I  over  the  world,  and  will  be  inqtnre<I  after  first  by  those 
from  abroad  iutcre:>ti:d  in  tlii^  advaiiciKl  branch  of  skilled  indUKtr>'- 


EXHIBITION  NOTES. 

I 

Mr.   F.  J.   Miller,  nvoocinte  editor  of  the  .-Jmrruvn  Mafhinisi,  is 

at  Chicago,  and  seems  to  be  ob-wr^'iiig  things  there  in  a  vcr>'  caretui 
manner.  When  he  has  occasion  to  ?^]>cak  of  a  spade  he  cmplovs  the 
plain  name  of  ihnt  implement,  and  nmii^teit  hiM  readers  by  an  accotitil 
of  nn  exhibitor  in  the  mi«chanical  section,  who.  after  sundry  formal 
proceedings  and  JSo.Ofl  in  money,  had  a  wa-sh  boivl  set  up  in  his 
space.  When  thi.s  proceeding  was  complcte*l  he  was  inibrmed  that  its 
use  was  an  infraction  of  a  "concession"  to  some  one  at  the  other  end 
of  the  building  who  kept  a  lavatorj-  and  charged  a  fee.  The  wash 
bowl  was  removed.  Insurance  policies  are  at  a  rate  of  fourteen  per 
cent,  per  annum,  and  power  for  exhibiting  purposes  $60.00  for  th« 
term.     Of  rcstauiams.  Mr.  Miller  says  : 

"  lu  one  comer  of  the  Machinery'  Hall  there  is  a  .space  fenced 
off.  wttliiu  which  arc  counters  made  of  boards  not  fit  for  j^ttera 
lumber,  roughly  constructed,  and  with  rude  and  uncomfortable 
stools  in  front  of  them.  Here  ymi  can  get  things  to  cat  nnd  drink 
by  )>ay!ng  the  prices  of  a  first-clas.4  rcttatirani,  which  thl-<  Ik  not,  as 
is  perhaps  best  iudicated  by  the  fact  that  tliere  ta  no  bill  of  fare,  and 
you  use  your  coat  .«Ieex*e  or  anything  else  you  may  choose  for  a  nap- 
kin.    Nootheresitingfacilitieware  provided  within  Maehtncrj-  Hall." 

The  dual  luaiiagcmcnt  by  the  Govcrment  and  local  Itoards, 
which  has  from  the  beginning  been  an  impediment,  with  the  persist- 
ant position  of  the  railways  in  exacting  nearly  full  fare,  and  other 
canses,  has  reduced  the  attendance  far  below  the  estimate,  and  now 
the  financial  stringency  prevailing  thronghout  the  country  is  added 
to  other  difficulties  that  will,  to  aomc  extent,  hinder  visitors  from 
going  to  Chicago. 


VKh.lSfO  H.iRitnKS. 
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Tttc  foltoi^ itiK  ■IcM.-riptinii  uf  the  mctlui'l  i>f  cimNlruttiug  tlic  jcl- 
tic»  m  the  RKiutli  ftl'  Ihi!  IlriiKU!.  kivrr,  in  T«)c&*),  \s  taken  fniui  Ait 
article  in  the  yffasto  World,  by  Mr.  Walfrvd  W.  M'il5on.  or  Aiutin. 
Texas. 

"There  are  b'^itig  built  at  the^noiitli  of  (he  Braxos  Kivvr,  on  tbe 
gulf  coast  of  Texan,  two  massive  icttiw,  the  object  of  which  i*  to 
scour  oat  and  mniittnin  a  flcpth  of  1^)  fvvt  of  wntrr  oxtt  the  bar. 
Ttaia  work  is  \»e\a^  i.-arrieJ  un  by  a  priv^ite  corponitifm  at  a  coM  of 
iHSU.OOii.  anj  i«  now  almost  finished.  The  jettie«  an  <*i.4iKI  fret  in 
icOKtb  nnil  ~>i'ii)  Tirct  a|>art.  Thej-  tatart  fn>m  tlic  t^hnrv  line,  ciimI 
extend  mit  to  .intl  end  u[X)n  the  outer  slope  or  m'tr  tbe  liar.  Tlve 
nude  of  eoiiHtrnclioH  i»  ns  follows  -.  \.Vliar\-cs  arc  firet  built  at 
the  nborc  mil  of  tlic  jcttte&  Brush  ninltrows  arc  tbca  pUcrtl 
hrtwmi  the  pile*  nf  \\W9X  wbnrres  ami  luailcd  frilb  stooe,  so  as  ti> 
fnmi  imbAtantial  lieadlnj^s  from  which  to  build  tbe  jetties  seaward. 
The  mattre**  work  is  TOustructrtl  froiii  a  trrsjle  rrf  four  in«-»  of  pil- 
ing for  rach  jetty.  The  nuittreHt  fklrips  are  made  coiititiunti*  lij 
ikpHcitqc  anil  lite  lower  ntattre«M:-s  are  >ui>}x>rted  by  linibcni  xim- 
peadcd  from  the  trestles.  Bmsh  Is  first  piUtl  c-russwisr,  then  length- 
wt*c.  an«l  ibm  ctosswl**-  again,  Huffioicnt  that  wlieii  c«tnipre*»tcd  the 
nutrrv^  is  imm  two  \n  ibrrc  fcct  Ihirk  nnd  2.")i>_r«-t  in  lenKlb.  The 
•tripM  are  placed  bi'e  fcct  apart,  and  are  connected  by  galvaoixed 
wire  rape.  A  coiupn-Ksiuti  striiiu  of  one  Lcni  is  given  ibc  binder;!  at 
ouh  cimnection.  The  upper  snips  of  the  lower  mallrcM  nrc  nsed 
for  the  Itin'VT  stTJ)>s  uf  the  upper  mattrc&s,  and  so  on  until  Hufttct«iit 
ihicluieKs  i»  obtnincd.  that  when  5rmly  (urrc<1  on  the  gulf  biMtuui 
tbe  top  of  the  jetty  vrill  (ir  nb^Mit  two  fcxt  nbo\'e  tbe  flow  of  the 
avensv  flood  tide-  The  jetly  t?.  tbi-ii  bNid«d  with  •ttwic  and  concmc 
to  thomagbly  t\>ii»jli<tBtr  it.  The  interstices  of  the  Urusti  nnrk  are 
^llcd  with  «ufficii-ut  rock  to  ]$ivc  tbe  jetty  a  weight  <ff  7.^  pouiitls 
jWT  cubic  tool  dtsplflRment. 

The  jetties  are  parallel  to  each  olhcr.  so  that  the  forces  at  com- 
raanil  arr  appltcfl  uniformly  ihrotighoul  the  whole  length  of  the 
ehaaoel.  The  nxi^  of  the  jetties  mr  at  ri|;ht  an|{le«  to  the  decp- 
wttlCf  curvca  In  ibe  gulf,  and  llie  end  nf  the  ea.4t  jeny  extends 
bejrcod  the  nid  of  the  west  jetty.  ihu»  prulcctintc  it  and  the  channel 
entrance  frxmi  heavy  teas  and  dhHini;  .sand«.  Tlve  work  i<  carried 
oa  by  nKSiBi  of  a  ilonbV  railmad  track  extending  senn-anl  a5  the 
jettieft  pnjRTCsa,  and  the  brush  mattresses  are  bauleil  upon  tilling 
mya.  |>Ured  u|Mm  a  platform  car,  while  tbe  piles  an  driven  by  an 
ovrrhanKinK  dnver.  Tlic  inattreaivs arc  launrheJ  tictwixn  the  \i\n, 
and  loaded  with  suflicicnt  stone  to  hold  tbeai  in  place.  A  platfumi 
ia  airaoKed  nnder  the  tilting;  way>.  on  which  the  nconaar)'  amount 
aTatOMMOirried.  and  from  which  it  in  thrown  on  the  nuitnnu  as 
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soon  as  it  is  afloat  and  made  fast  to  the  pil«.  Wheu  the  sea  will 
permit,  foundBtton  mattresses  arc  floated  ahrad,  anchored  in  posi- 
tion." 

The  following  txtract  is  from  another  article  ui  the  same  issue  of 
the  lyor/tf.- 

"The  Brazos  River  was  formed  by  waters  flowing  from  its 
source  iti  the  Panhandle,  Texas,  several  thousand  feel  nbox-e  wa 
level.  The  buys  along  the  Culf  of  Mexico  were  formed  by  the 
shifting  saud^  in  shallow  water  near  its  border,  forming  peninsulas 
and  islands  in  front  of  a  portion  of  its  waters,  which  were  then 
cnlled  hays,  and  the  same  action  of  these  waters  are  gradually  lining 
up  the  passwuys  into  these  bays,  and  the  sand  bars  formed  at  their 
eiUrauce  cannot  be  removed  by  narrowing  the  chaiuiel.  as  the  same 
water  that  passes  into  the  lur  passes  out  again  with  llic  same  veloc- 
ity, only  shifting  the  sand  from  place  to  place.  Nor  docs  the 
Trinity  River,  wliicli  flows  into  (lalvcslon  Kay,  affect  it  any,  the 
bay  containing  12i)  liquarc  miles  of  .water.  Thcrefoie  there  is 
ahsolutcly  no  nu-ans  by  «hicli  a  continued  rapid  current  could  be 
pru<luced  from  a  bay  into  a  gulf  except  by  extending  and  narrowing 
sonie  natural  stream  by  artificial  means." 

We  rciirint  these  extracts  with  pleasure,   because  the  first  one 

indicates  a  chcnp  and.  at  the  same  time,  complete  method  of  con- 
struction in  Hudi  cases,  and  the  second  one  points  to  a  truth 
reqtccting  scour,  which  is  almost  too  obvious  for  argument,  namely  : 
the  current  must  remain  continually  in  one  direction,  or  at  lenst 
thcrt  must  be  »o  reflux. 

The  works  at  Galveston,  M'hich  include  estimates  for  future 
worki«  of  five  or  atx  millions,  are  nut  made  under  these  conditions. 
The  flow  is  both  ways,  and  no  pennaneni  scour  can  be  expected. 
The  energetic  people  who  have  expended  their  money  at  Vela.sco, 
ivithoui  broaching  the  Xational  Treasury,  dewrve  the  success,  that 
i»  witliin  measurable  distance  if  accounts  of  the  work*  arc  correct. 

The  power  of  the  trans- Mississippi  railways  will,  no  doubt,  so«i 
l>e  brought  to  bear  against  this  deep-water  harbor  on  the  Gulf  of 
Mexico.  It  is  a  menace  to  their  business,  but  this  southwestern 
countrj-  is  filling  up  with  men  not  to  be  trifled  with,  as  the  Topelca 
and  later  convention.^  have  .shown. 

The  Southern  Pacific  Company,  with  the  north  and  south  lines 
west  of  the  Missouri,  that  may  become  allies  or  feeders  to  their  sys- 
tem, is  the  only  tran.s-conttnental  line  pr«|>ured  for  a  Culf  port. 
This  Company  ha^-e  foreseen  and  provided  for  such  an  outlet  for  the 
SouthveS't. 


THS  TBOHNIOAL    SOClimr. 

Tbift  Sodcly  met  oa  June  Ifnd  at  tlirir  rooms,  819  Market  Strcvt. 
Tbr  main  bu»ities»  of  the  evetim){  was  the  diacDMion  of  >0fDe  prDt>' 
lems  ill  pumpiri};  fluids.  Mr.  Kirlmrdv  prescHitiiifi  a  ronitnQnicAtion 
jm  tllc  Hultjn't.  which  is  printed  i-tM-wlicn:  in  this  i^iuv. 

t>nc  propoMtlnci  for  mcmbcnthlp  w»  recrfved,  and  Mr.  (»«o.  F. 
)w  (if  tliM  Ctly.  I'lectricul  engiimr.  was  elected  a  netntier  of  the 
Society. 

At  the  next  re};ular  niM-linx.  Friday,  July  Jlli.  Mr.  N.  J.  Man- 
M3n  will  deliver  an  address  emitted:  "  Inter-Uceonic  Ship  Canal 
CamniinicBtion  l>y  tht-  Aniencan  Islliniii-v  lis  OeogTaiihic  and 
luntKitnic  Kclation  towanlH  the  Cnitcd  StaieN."  The  subject  will 
)>e  nfMrti  for  di<w'ii<>vktii  uiMin  any  topic  connected  ihert-wtlh.  Mr. 
W.  .A-  Ihible  will  i-rtiitribiilc  a  cotnmuuicntio!)  od  the  'Trc  i>f  Coal 
Oil  bt  iUeatn  Ilotleni." 


Kn-:c*rKiciTY. 

XOTK.-*. 

Bkctric  vwldiiiR  of  tuetaU  u  nmlciti);  slow  liut  sicudy  imiKTVMt, 
hA  cooogb,  pcrbajiv.  if  blunders  uikI  tuvtn  an  nut  to  be  tuwlr.  A 
new  plant  nt  bcitiK  ervctvd  in  I'tttKlHtr|;Ii,  Pa.,  in  be  cntplo^'cd  in 
naklaR  varioiM  kindtt  of  obeet  inm  vc^vrU  wch  m  ate  cocnttifMily 
rimed,  the  tcvta*  Ikihk  wfldcil  iiMtnd.  The  Jobtwlcwn  machines 
for  wcUlint;  railway  hats  and  other  rolleil  scctiuDs  lias  prD\'ed  a  mc- 
cew  when  pitted  axainM  the  l>cst  fin:  praceaaes.  It  has  .equirttl  a 
Kood  deal  of  courage  to  venture  upuo  cxpenilive  machinery  nod 
applian4:e»  ftir  this  purpctw  In  the  face  of  ntch  uncrrlatnty  a»  haa 
itteitded  electrical  appliealiotta  primnrily,  that  in,  uticertaiiity  a.4  to 
bow  laaj[  tite  pnirvsKa  vrouUI  InM  witUunt  improv-etaeni  and  mmlifi- 
cntian-  Welding  bos,  howe\-vr,  OxMn  tbe  first  held  its  plare  as  a 
bet.  the  ecoaiKiiy  of  the  metbMl  betiiK  the  main  point  in  qucfttioa 
wbrn  tbete  wu  not  a  larsc  nuttiber  of  tutllorm  farm  to  be  joined' 


t*wpte  have  IrMin;  waited.  iiimI  with  iiiiich  hope  lor  improremcnta 
to  ilie  coaacmnion  and  cndunncr  nf  tiertric  stonige  batteries.  Tbe 
sCDWRnic  impiittance  of  slanitv  i*  »u<rt)  thai  it  ta  n«:\*er  loM  Mght  of 
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ou  llie  part  of  tlic  public,  but  the  interest  oC  tKe  electric  campanicn 
is  not  so  marked,  l>eciiuse  storage  meanti  economy  in  couHiimption. 
and  cms  aiit  Ilit;  iii.tr}<iii  lietni-eii  lli«  nia^ciinum  ntiiuuiil  uf  current 
conlrectcd  for  atid  tlic  actual  amount  U5ed.  Tub  margin,  a.-n  )U  tbc 
case  of  water,  aFTords  commonly  a  fair  profit  on  iiivestnienL  It  Is 
exceedingly  difficult,  among  the  confusiou  of  reports  that  are  afloat, 
to  see  what  the  real  progress  of  storage  is.  There  is  no  doubt  of 
the  successful  D»e  of  the  accuuiulator  system  in  Paria,  where  the 
Trnmway  Company  have  supplanted  their  liw^ses  by  this  method  of 
traction,  and  if  il  succeeds  there,  why  nnt  elsewhere?  The  Exhi- 
bitiou  iHNiUt  at  Chicago  driven  by  storage  batteries  will  be  on  exten- 
sive experiment  in"  this  countrj.'.  out  of  which  should  come  some 
valuable  knowlcrlgc  and  improvements. 


One  difficulty  met  with  iu  the  use  of  electric  motors  is  in  tlieir 
regulation  as  to  speed,  it  is  a  strange  circumstance,  as  well  as  a  vet)" 
creditable  one,  thai  in  thi»  feature  the  I\leetrical  Kngiiteenn^  Com- 
pany of  this  City  have  made  greater  advances  than  the  great  firms 
and  companies  in  the  Ha.st  and  abroad.  It  is  true  the  company 
here  have  confined  their  attention  mainly  to  motont  and  for  piirpoi3e& 
where  close  regulation  has  been  essential,  while  the  larger  compnuics 
hare  coiifiited  their  principal  efforts  to  other  and  more  exteiisi\-e 
branches.  The  motors  of  the  KlectTical  I^»ginee^iItg  Conipaoy  are 
gcvemed  by  a  compounded  force  of  centrifugal  weights,  atid  the 
resistance  of  the  transmitting  gearing.  These  two  forces  actiag  con- 
jointly,  or  either  of  tltem  independently,  so  that  either  an  increase  of 
speed  or  adccrcaseof  re^iistaticeactsupon  the  brushes  to  diniiuish  the 
power,  or  decrease  of  speed  and  increase  of  rcustance  augments  the 
curreul,  the  result  being  an  almost  perfect  regulation.  The  niechan- 
isuj  of  the  govcniors.  which  arc  placed  oa  the  armature  shaft,  is  of  a 
^■eri'  perfect  kind.  

At  the  last  annual  meoiitig  of  the  American  Institute  of 
Electrical  Engineers.  Dr,  Frederick  A.  C.  Pcrrine  oUcrcd  a  sugges- 
tion re»[x<litig  the  establishment  of  a  branch  or  connected  orgaai- 
Mtion  of  the  Institute  on  this  Coast,  at  San  Francisco.  This  led  lo 
a  tolerably  wide  discussion  of  a  matter  that  has  engaged  the  atteiH 
tion  of  other  leclmteal  organizations,  and  one  that  is  surrounded 
with  much  difficulty,  however  many  useful  results  could  be  attained. 
The  theory  of  segregation  is  bad,  unless  it  be  in  a  case  like  this 
Coast  prc:«ent»,  so  far  removed  that  atteiidaDce  and  the  use  of  societ}' 


KLUiTMClTY.  ^^^  «U 

pfoperlicit  and  fadliticit  in  tmfK](wil>Ie  San  Franvvtco  xn  ritrthrr  fmm 
New  Vark  tb«n  London  is.  xaA  it  costs  as  nturb  time  and  motv 
money  to  xnvK\  from  niic  city  to  ihe  other,  no  the  cxw  U  peculiar. 
Still,  the  inipc<liments  tn  hranch  societies  are  not  much  miNlificd  by 
this  fact  The  discusisiuii  named  will  appear  before  lunjc  in  the 
Tnniaiction»  of  the  Itutitnic.  and  can  be  read  with  profit. 

The  slownew  with  which  electric  moton  nre  applied  to  niachiue 
^toola  indicates  cither  miqic  difficulty  not  appnrcDt.  or  chw  a  vcr>- 
tardy  applicaltoii  in  de^^^n.  In  n  few  caiuw  niolon  hn^'e  been  "htillt 
in.*'  fto  to  call  it.  Ml  as  to  coii5>littite  tin  intesral  part  of  the  machines 
in  a  manoer  that  would  tic  naturally  expected,  hut  lite  rale  wem.1 
to  be  when  this  means  of  ponx-r  transmission  is  employed,  to  nionut 
a  motor  Iff)  the  lliM>r  or  wall  somewhere  in  the  vicinity  of  tlie 
machine  and  then  connect  by  bands.  In  other  canes  the  tnotnn  are 
pnlon  bracket*  or  Icd^s  attached  to  the  machine  framing,  but  not 
m  a  manner  that  iii  nymmctrical  or  to  appear  t»  thougli  clcrthcal 
driring  waa  a  part  of  the  urigirtal  plan.  An  exception  U  where 
tbc  amtalures  have  )>ccn  put  directly  on  lathe  or  other  spindles,  and 
'en  soiiu:  punching  machines.  A  good  arrangement  for  moXor* 
would  be  to  endow  tbeiu  in  trunk  frames,  hut  m  oh  to  be  drawn 
(Hit.  or  put  thctii  oil  top  Bbu\-e  oilier  working  parts  and  gvnr  them 
I  with  wheeU  instead  of  belts. 


In  MOM  Rcent  diiKnissioiis  in  the  Technical  Society  of  tliU  City, 
there  appeared  the  usual  enmlation,  to  %\\e  it  a  mihl  name,  between 
the  mechanicnl  engineers  and  electricians,  and  we  suggest  that 
whate'Vt.T  of  this  exists  is  due  mainly  to  electrical  termiimlc>](>-.  It 
isroniUMHt  to  «pcak  of  electiic  power,  driving  niacbinc^  with  elec- 
tricity, and  oAeo  contra.«ting  cIccLric  motupt  with  nSxam  ciigiuc  and 
water  wheel*,  just  as  though  one  w-iis  a  substitute  for  the  other. 
Whatever  electricity  may  do  in  the  future,  ]\is\.  now  it  i*  not  a  power 
or  BDUU  of  driving  anything,  but  is  a  medium  of  tranamtstiion,  the 
&une  a«  bauds,  gear  wfaeeK  rope*,  water,  or  air.  That  it  ix  a  good 
n«»  of  traosmhsioii  no  one  can  doubt,  and  it  has  functiotu  nf 
great  niovenienoe  and  value  as  such,  but  it  is  tio(  a  taotiiv  powix  ; 
that  term  lielimgs  to  itnX  n>t>\-eni  or  implement*  that  utilinr  natural 
energy  dimrtly.  It  is  trne,  power  can  lie  deriv-rd  from  direct  mra- 
bnaUcm  or  conmmption  of  xiuc  in  tatteric^,  but  not  at  a  cokt  that 
permits  cotnraercial  use  at  this  time. 


The  G«iicnil  Electric  Compmitj'  m  fast  incrcaslag  the  capacity  of 
their  };envr3tors  ami  will  soon  ruiik  with,  if  not  exnwtl,  their  Euro- 
pean competitont.  At  the  beginning  of  18U2  the  company  had  not 
made  any  generating  mucliiiics  o(  nior«  tli»ii  -^(Ht  lior>c  jiuwer,  but 
now  have  to  their  account,  seven  machines  of  '2.0OO  hoise  power 
that  hav?  heeti  made  or  contracted  fur.  Locomotives  of  l.tiOO 
horse  powvr  Iiha'X'  l>eeii  made,  and  the  chances  are  that  in  the  near 
future  the  constructive  departuicnt  will  ha\'e  to  be  di%*i(Ied  nnd  dug- 
sified.  The  heavier  work  can  not  well  be  done  on  tooU  and  with 
ap[^iauccs  suitable  for  the  smaller  work,  which  must  always. 
remain  in  the  greater  part.  The  capital  of  the  company  is  M 
t40.000.(HH).  and  llie  eatuings  last  year  were  reported  at  three  and  a 
half  million^  so  the  business  is  quite  large  enough  to  permit  sul>- 
divisiou  without  loeu;  in  the  way  of  expenses  for  separate  manu- 
facturing departments. 


A  KEW  BUEOTRIOAL  DISOOVERY. 

Consul  Oencral  Frank  H.  Mason,  of  Frankfort,  Germany,  com- 
nnniicatcs  to  the  State  Pepartmcut  under  date  of  March  3)st  last, 
an  Hccoont  of  a  remarkable  mellu^l  of  elcflric  healing.  The  fol- 
lowing quotattou  is  bom  the  Consul  General's  report : 

"  The  apparatus  consists  of  a  glass  or  porcelain  vase,  which  may 
be  of  any  si/e  conveniently  adnplcil  to  the  purpose,  provided  v\-ith  a 
lining  of  lead  connected  with  a  ?.troiig  cotiduclor  of  )>ieiitivc  elec- 
tricity. The  vase  is  filled  lo  tliree-fonrtlis  its  capacity  with  aciditi«l 
water.  A  pair  of  iron  tong'^  with  iiivulnled  hniullev  >«  attached  by  a 
Sextble  conductor  tv  the  negative  pole  of  aa  ekctrical  current  gene- 
rated by  an  ordinary  dynamo.  With  this  simple  and  itiexpen.«ive 
et|uipmcnt  the  following  phctiometion  is  pniduoed. 

The  electric  current  haWng  iKen  switched  on.  a  bar  of  wrought 
iron  or  other  metat  is  taken  up  with  the  tongs  and  plunged  into  the 
water  within  the  vase.  I mineiliatcl y  the  water  begins  to  boil  at  the 
point  of  contact  :  the  immerseil  portion  of  the  inm  nws  t|tiickly  lo 
a  red,  then  to  a  white  iK-at.  and  emiis  a  stream  of  brilliant  white 
tight.  In  a  few  moments  the  beat  becomes  so  intense  that  the  iron 
melts  and  folU  off  in  bubbles  nnd  sparks.  leaWng  a  clear  glowing 
sorface  in  perfect  condition  for  welding;.  The  healing  process  has 
been  so  rapid  that  neither  the  water  nor  the  end  of  the  bar  held 
within  ihctongv  has  liecn  more  than  slightly  warmed,  and,  the  cur- 
rent iK'ing  switched  off.  the  bar.  with  its  submerged  end  glowing,  may 
be  readily  held  m  the  naked  hand.  If  instead  ol  a  bar  of  melnl.  a 
stick  of  cartmn  is  used,  tlte  heat  in  a  few  minutes  produces 
detached  fragments  of  amphorons  carbcm.  which  proves:  ecien- 
tiBcally  that  4.000°  Celsius  has  been  de\-«k>ped.     The  rapidity  of 


Mistyu. 


igand  the  limit  nl  temperature  to  be  rmcbrd  are  raiiily  and 
■crtvatdy  {{orcnietl  t»y  the  NtrciiKtli  »f  th«  rtirretit  t-mployecl,  ao 
I       Uie  whole  pfocns  i<i  under  Ihc  al>M)lutc  control  of  the  opcrntor. 
j  I>ariD){  ilic  mxul  cxpcritucnls  at  UctUo  the  measuring  instru' 

^_Dtmls  rvftHitercd  n  teiMinn  of  I'^d  voUh  and  an  cnerny  of  Itid 
^^hmperes.  It  was  estimated  that  fully  M  per  cent,  of  tJie  current 
^firu  ilirectly  ullli/eil  an  beat,  wliercaH  the  pntdical  limit  of  Mich 
HKitilitv  bn<  nut  iiilliertit  exceedc^l  '20  put  ortit.  It  t\  Mtate*!  hy  tbe 
^lovcaiors  that  l)j-  L-mployiiig  a  still  sirtniKei  currcpt  a  temperature  of 
I  S.O(W"  Celwu^  has  l>ceii  developed.  The  luechaninil  itnpoTtatKV  iif 
I  thia  fact  will  l>c  niiiMretit  wlim  it  U  rcmenjli'MAt!  that  thi*  in  a 
Aritree  of  heal  neatly  thret-  time*  greater  than  lliat  rwpiitcd  to 
i-xtr.M'i    ifiTi  from  tht  ores,  the  mc»t  rrErBClor>'  of  vrliich  fuse  at 

4ijouj-j.;ott'.        ■•••*••« 

The  fTtirmil  imaatinit  throtiKh  tbe  longs  am)  metallic  bar  Jnlo 
the  water,  decompose*!  the  latter  mto  its  two  ^^asrous  elements — oxy- 
gen am)  liydn^en.  The  tixy^en  m  attrncted  und  gathered  ou  tbe 
relati^'cly  lar);r  Murfarr  of  the  lead  lintri];  ntxl  pTDdiicrM  no  iK>li<-e^Mc 
effect.  The  hYdro){eii,  on  the  otlu-T  Iiund.  Kiithers  around  the  iui- 
aerwd  pnrtion  oftheltar;  nndtis  thUliiixit  (xmiparntivel)  lttiiited»uT- 
facK  arra.  it  in  Imnicdiatety  Mirroumlrfl  with  a  rln^c  envelope  or 
jackrt  (>r  hydruKen,  which,  licini:  a  lad  mnductOT  of  electricity,  ctr> 
"'—  -  ■■'■Wcrrul  rt^istancc  to  the  pos^^gc  of  the  current  and  tfaua 
Ute  heat  which  cauim*  the  bjit  to  ji'"*"  ■"d  melt,  II  if  ipcirly 
ail  appttcation  of  the  welllcnown  law  that  frktinn  or  renstance  to  tbe 
paamge  of  an  electric  current  can^^es  heat,  and  the  apparent  paradox 
of  amnof  cold  metal  plunged  intu  cold  n.ilrr  lisjnf;  raindlv  to  a 
BWlttOK  slow  ia  as  simply  nnd  ctoarlv  explains)  mi  the  incandcMrence 
of  a  platinnm  coil  in  a  vncuum  Imlb." 


M  IN1N< 


NOT  lis. 
Tbe  sale  of  the  Idaho  mine,  at  CmFA  Valley,  to  tbe  Mao'land 


t 

^VCcnpany  n  quite  au  event  in  minint;  matters,  and  Ktvcsto  thia  City 

tbe  advaittnge  of  the   future  renidtncc  hereof  the  owrwr*,  Meaani. 

I^jf  olrmau  Bins  .  wbo.  for  a  Mute  of  >eArK,  have  oiraed  and  operated 

Hwiift eekhrate<l  property.     Tbe  Idaho  ta  perhapa  the  imM  nnlad  of 

all  California  goM  inioes,  at  least  has  been  the  most  atafale,  payteg 

^Bsej^vlarly  CaJr  raminjts  on   the  inve^ilntent.   ai>fl    neAer  the  sab^ect  of 

^Hipecnlativr  nhare  trailinii.     1'be    Matybitd    mine   m  an   adjniniojc 

r     property  oq  tbe  aime  load,  and  the  two  ha\T  had  Mtoe  ronflirttof 

tnterc*t»  that  will  now  Ik  joined.     The  Idaho  mine  at>d  mill  are  to 

'       }w  worked  at  full  rapjicity.  which  will  be  bappjr  news  for  the  people 

I      tJwR  asd  at  Craaa  Valley. 


(mi 
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There  lifts  1ic<ni  iiivetitcil  in  Australia  a  nvv,-  gold-saviti];  machine, 
which,  from  accounls  thai  reach  us  tlirouRh  the  ABsfralian  4%ti»tiig 
Standarsi,  is  iio\'e]  and  effective.  Il  is  l>a:«d  upon  separation  or  selec- 
li«n  by  fenlrifiigal  force,  and  uj»cnitf»  tike  a  crenni  separator,  except 
that  the  action  \s  reversed,  that  is,  tlie  saved  or  valuable  portion  is 
precipitated,  and  not  floated  an  in  n  cream  separator.  The  main 
uhjcct  irt  to  sepnmle  line  free  gi>)d  frotn  tailings,  ami  if  the  rapidtt}- 
of  treatment,  or  its  cost,  which  is  the  same  thinf;.  is  low  enouf;h  the 
RUtler  should  be  looked  into  by  miners  here.  Inforrnation  cnn  be 
procured  t>y  addressing  Mr.  G.  C.  Ilor^tman,  at  Brisbane,  Australia, 
who  is,  the  chatmiau  of  a  company  formed  there  to  exploit  the 
invention.  As  a  general  reinaik  we  think  liiat  centrifugal  force  has 
l>een  too  much  ncglectetl  as  nn  agent  in  iwiuinilion  of  various  kinds. 
We  now  depend  on  ijtavity.  which  is  too  w«ak  a  force  to  act  on  fine 
Kold  or  any  fiDcly-divided  siibstatKe. 


An  attempt  is  to  he  made  to  work  placer  tnines  on  the  Colomdo 
River  with  water  piiiupefl  200  feet  high,  which  seems  a  great  imped- 
iment, bill  if  tbc  water  is  "kept  up"  after  iKtng  raised,  falling 
only  enough  to  perform  its  office  in  washing,  the  expense  of  raising 
it  may  not  l»e  so  great  as  would  sccin.  The  works  are  forty  miln 
above  Vunin,  wliere  wood  is  the  only  fuel  that  can  l*e  procured. 
The  pumping  plant  will  consist  of  economical  puuips  made  by  the 
Worthuigtoii  Company,  in  three  sections,  aggregating  3(X>  horse 
power.  The  water  is  conveyed  five  miles  through  pipes,  which  will 
cause  a  coasidcrablc  loss  by  friction.  The  quantity*  is  estimated  at 
2<W  miners  inches.  The  company  is  called  the  California  Picacho 
Gold-Grawl  Miuing  Company,  wilb  tiead«juarter»  at  Los  Angeles^ 


There  seems  just  now  to  be  quit«  a  development  of  mining  inter- 
ests in  .\nmdor  County,  Cal.  People  hisA  ac<iuainted  with  the  mai- 
ter  claim  that  the  difference  between  present  methods  of  mining  and 
those  of  twcl\"e  j-ears  ago  are  sufficient  to  permit  successful  workinj; 
of  oeaxly  all  ihcclincd  minrs  on  the  mother  lode,  and  there  is  cer- 
tainly a  good  deal  to  warrant  snch  an  opinion.  The  Wildman  mine 
at  Sutter  Crvek,  is  a  fair  example.  This  mine  was  .';faut  down  for  a 
number  of  ycar>i.  and  tlieti  re-opened  with  modern  machiner>'  for 
hoisting,  pumping,  crushing,  concentrating,  and  nearly  all  facilities 
for  treating  (he  sulphurets.  The  result  is  a  valuable  property.  The 
Zcilc,  FKmooih.  Consolidated,  and  Kennedy  miDcs.  with  others, 
furnish  exampks  of  how  methods  must  be  changed  from  the  old 


KBW   TOTXOCK   OONOBNTBATOR. 

DU4AHK«T«    CI'LUIM,  AKOKtA  CAL. 

Tbc  cnj[ravin|t  abrnT  Kh*>w»  in  persppctii-e  elcvaiinn  a  new  mwli- 
ficBtion  and  impnn-cinmT  of  the  TuHock  Cottccntrator,  oii  which  the 
tttvrakir,  Mr  James  TuUock,  of  Anjtrts,  Cal.,  has  sccuird  fuur 
cliflerent  [utetit^. 

Thmc  nuthitics  are  \*ery  well  kiiowu  ununt;  mtitiiijc  mat.  and 
cntainly  have  ihv  dAitu  of  gnal  sim|>l*city,  a»  the  druwiugh  wtU 
abow.  Tlw  inventor  of  the  machine*  wadv  tlw  following  nolM  and 
cxpbutation«  mpcctin);  the  machinM  an  thc>'  nrr  dow  made  and  ihr 
pnocipic  npnn  which  they  operate. 

"  Xo  coocvntratiD};  device  can  tie  mnce  nimplc.  The  belt  which 
com'c>'s  punvr  lii  the  machine  driv-es  one  shaft  with  two  eccentrics 
attocbcd.  There  are  im  ctmv  pulleys,  ^mxjcct  wbeeU.  or  to«>tit 
gcahng.     The  driving  belt  rocka  the  machine  and  ibb  motion  does 

Tlieeoaccntniting  belt  receives  a  Ntde- rocking  ntotMia — ibc  true 
cradle  m  rocker  nioCloa  m*  well  known  to  our  early  placer  raioers 
Tbe  bxward  travel  of  the  belt  on  its  (rame  is  not  a  cuotinootc 
HWUKomH.  but  bt  made  up  of  a  aeries  ot  sudden  jerks,  aMnins  rcn- 
Uaty  and  wilhnut  (ail.  A  cunbinatioo  ant  mtntncd  hf  any  otbcr 
machioe  of  the  kind.  Tbc  mectuuitam  which  praduccs  the  forward 
tnvel  of  tbe  romrntnitiir  belt,  being  cntiicly  indeprndent  of  tbc 


driving  belt,  makes  possible  an  iiwliiiit  acljuxtineiit  of  feed,  or  its 
insUiit  removal. 

The  '"  grade  "  of  Ihe  machine  cau  readily  be  altered  by  means  of 
a  haiul  wIk-cI  while  thi;  concentrator  is  in  motion.  In  i.TectiQg  the 
machine  there  is  no  extra  expense  tor  foundation  frames.  The 
machinery  ju!it  as  it  cotues  from  the  works  is  ready  lo  set  on  any 
good  floor.  By  rcaboii  of  its  duplicate  cotutniction,  all  weuriti); 
parts  of  thL«i  machine  can  be  replaced  with  little  expense.  Steel 
shading  IS  used  iliroughoiit.  The  rocker  siloes  and  dies  are  made  of 
tlic  best  white  iron.  The  sliding  part^  of  the  feed  device  ate 
hardened  steel. 

Thf  machine  ij*  now  being  made  with  jigs  and  templates  so  that 
parts  of  any  machine  are  interc bankable  with  those  of  another,  and 
duplicates  ordered  by  number  for  the  various  {Mirts  of  the  ninehitie 
will  fit  The  belts  furnished  with  thc«r  concentrators  are  coninioidy 
of  duck  covered  with  a  coating  of  rubber  paint.  India  rubber  belts 
an  provided  when  ordered,  but  the  canvas  Ijelts  operated  by  this 
machine  will  catch  nil  the  amalgam  and  quicksilver  escaping  fnim 
the  batterits.  The  total  weight  of  iron  and  steel  entering  into  each 
tnacliinc  i.s  about  l.WH)  pounds.  Price  of  concentrator  c«miplclc, 
boxed  and  delivered  on  bonr.l  cars  at  Milton.  Cnl..  is  S3."»U.(K>.  " 


MBXICAH    OREB 


TttcTC  was,  among  all  impartial  people  who  had  any  knowledge 
of  the  mineral  industry  in  this  country,  a  tolerably  tinilorm  ofMiiioii 
that  the  extra  duties  assessed  on  Mexican  lead  and  silver  ores  three 
years  ago  was  a  blunder,  or  what  was  worse,  an  attempt  to  benefit 
a  few  people  to  the  loss  and  disadvantage  of  a  much  greater  number . 
This  view  lias  been  confirmci:!  by  the  circumstances  since  tlK-n.  and 
it  15  tK>  surprise  to  bnd  Consul  General  Sutton,  of  Nuei'o  I.,aredo, 
writing  to  the  Department  of  State,  at  Washingtou,  as  follows  : 

"Owing  to  tariff  legislation  in  the  United  States  in  \mS9  and 
IHSn,  which  shut  out  low-grade  Mexican  ores  formerly  exported  in 
large  quantities  for  reduction  in  the  tnitcd  Stales,  a  large  smelling 
iudnstT)-  has  been  built  up  tn  Mexico,  In  lS8d  this  export  traffic 
hart  just  fairly  begun,  and  had  immense  possibilities.  Our  smelters 
at  Kansas  City,  iu  Colorado,  and  other  places,  were  taking  large 
quantities  of  Buxing  ores  at  such  rates  as  made  their  mining  pntGt- 
aVile  in  Mexico,  and  gave  a  large  tnffic  froin  the  mines  out  of  Mex- 
ico, and  tlirough  a  portion  of  our  territory.  U  Was  ImBic  jwrely 
Heeded  by  tlie  railwu>'s  so  recently  built  thtungh  a  country  largely 
undevclojied.  This  one  item  of  freight  might  easily  h.ive  amounted 
to  £1>.<X>U.OOO  per  annum.  The  traffic  n-ould  at  the  same  time  have 
de\*eloped  the  niiniag  Industrie*  of  Mexico,  and  given  a  geiitrsl 
impetus  to  all  other  industries.  More  than  this,  it  would  ha^-e 
retained  (or  the  United  States  the  capital  in  these  smelters,  and  gircn 
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miploytnent  in  out  tcrrltovy  to  \a,Tgt  nnmlicnt  of  laborvn  in  ihc 
mlactioii  nf  these  am.  ■»  well  as  in  iheir  lininllinK  en  roiiic 

Bender  tlitr  lov-erade  SuxJng  orci;  there  Vios  then,  niirl  !;till  is.  a 
cnn»tlcTiit>tr  ami  gjnwiojj  vxport  frotn  Mrxico  to  the  l'nite<l  Sute» 
of  hiich'Kmilr,  or  ilr)-,  uvnk  The  legislation  nf  which  I  speak 
iDipcMKd  duties  oo  the  lead  cotiteiits  of  tbene  fluxing  ores,  provided 
Ibry  wriT  cIiMwd  us  silver  i»rc*,  and  in  t-ji.sc  they  were  clawtcd  a» 
le»d  ores  imposed  n  duty  on  the  whole  bulk.     The   result  Km  been 

I  ytmtly  Id  tcduce  tliin  traffic,  confining  it  to  only  stxrli  quantities  as 
wrTe  ntivihilcly  iictTiled 

Tbrff  wa.A,  fainvevrr.  oiiollier  result  AmcTicaii  capttal  left  (he 
I'luteil  States,  and  came  to  Mrxi^M  to  entnl'linh  in  ihi.'*  ttmntiy 
Miidttm  to  do  berv  the  work  which  had  [itcviuusly  ttectl  clone  iti  the 
I'nited  State:*.  Three  xmtltets  hjive  been  ereclctl  at  Mwiterey,  one 
at  San  \m\*  Pntiwi,  pertiaps  the  Inraest  and  moait  cmnptcte  nf  itx 
kind  in  the  worid,  besides  several  nlhcr  plaul)i  in  diHerenl  portiuns 
of  Mcxiro.  TItv  cost  u(  these  plants,  and  tlie  tuoney  din^lv 
invmled  in  ores  and  in  handliiiif  the  hnsiiics^.  niiiv  Ite  inlely  HUted 
in  round  numbers  at  $I0,0OO,<j<h)  in  I'ltited  St;tli-s  coin.  JCotonly 
ha^  iitir  i-niintry  IimI  this  nincti  cupiul  l>y  investment  almjod,  aud 
Mcxici)  >tAinrd  that   mnch,   Iml  with  tlii*  tiioiiry   have  c<ime  many 

'  pn>tntnent  and  mlcrpri^inK  citixen^  utid  InrKe  number*  of  cniploy^^H. 
Tlicy  baxT  huilt  up  Monienry,  San  Luis  Potu»i,  and  other  totttu. 
The  railway*  In  Mexico,  which  had  fonnerly  cariietl  low|[nwle  ore* 
to  the  Cniled  Staler,  K^^tins  a  Innj;  hanl.  are  now  oMigrd  to  ban) 
thew  ores  flbortrr  distances  to  the  Mexican  smelter.  .:Vs  Monterey 
is  ■  large  mi  mIvt  the  mileage  •>»  ores  t<>  the    :       '     ^  im-»tcd 

tbetv  \f>  con.;  ly  short,  and  the  cnniin^is  of  1h>  .  s  much 

rtduced  in  cuaiic<jucuce.  To  be  sure  they  have  the  Ciiiiiitj(e  t^  the 
xili-er-trad  bullion  after  smcIliUK.  but  that  '\*^  n  niitnn-  affair  cumpaird 
Kith  the  hanliutc  of  the  onttinal  raw  nutlerial. 

Wilhiii  Mght  of  tiiy  *>iivx  in  a  eoncvntratinK  plant,  in  l<nre<lo, 
TrxftJk  ctAting  iwrbajis  $l'.'i(>.(>iN).  which  u-as  finL^hed  just  ttrfofT  thi.% 
Uw  went  iiiti)  npcmiion.  It  lia»  lun-er  lievn  uned.  Had  tlte  duty 
ml  been  imjioaed  the  iTude  orw  could  have  been  brouKbl  from  the 
ir-hy  Mexican  ratoes,  conccntmled  tbcte.  and  the  concentrates 
kcd  iorwurd  to  Kamiwi  City  and  other  (Hiinti  i*.>x  Miieltinx.  The 
t  tbioiE  occurred  at  Id  Fa*o,  Texas  in  about  the  mine  degree, 

land    lor  the  same  rcaMw-s.     .^t  that  time  tbere    were   many    other 

[ cntcrpriKi  of  n  sinnbir  ^irt  in  cnnteinplation.  and.  but  for  the  Impo- 
«;ti<.Ti  ftf  the  duty  on  this  le^d  ore.  there  would    hax'c    Iwen    fram 
MNi  to  ^.OOO.liOO  worth  of  Hucb  plants  oa  iiur  side  of  tbe 
l-iiiii-i  ere  ihtft. 

Of  cuur>e  there  are  com[keTuatio(i)t  to  the  nillwajrs  tor  this  loas  of 

;CBTT>ini[  low-fcradcom.     Tbey  now  bring  larger  qnnnl  iti  >-h  nf  coke 

^w»H<v«i]  than  beftm.  but  no*  neariy  enooKh  to  «mipeii^»te.  The 
)iaA  twn  tlifll  Mexico  ha-<  f;o>nc<l  fmm  f  |o,ihni.o(M»  to 
>.(K)0  of  Anicriran  capital,  05  well  as  hundreds  n(  our  cocr- 

■  mUc  sihI  enterprising  cilixens,  who  are  rapidly  building    up   aud 

[aeveki|ring  bcr  territory." 
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Tht  prefniiini';  for  speed  of  war  Miips,  Ihe  .Ifarinr  Kei-ifit-  lan^ 
matc^i  i»  it  Itllle  ovt:rdi>iK:.  poinlin^  out  that  four  \t:»»«:l»  liave  gaia«<l 
in  this  way  $4.'>3.<H2.  or  nearly  half  a  million  for  tlieir  builders.  Con> 
sideriiiK  Wk  uncertain  rircMinstaiices  of  siirh  test^,  and  thnt  the  speeds 
attained  liave  littitr  tu  do  with  fuliirc  ptn-formantx-,  then;  is  a  goml 
deal  of  unreason  in  the  method  and  no  gain  of  any  pcmianeat  value. 
The  averaRp  spee<is  of  British  war  \-essels,  il  has  heea  claimed,  is 
not  two  thirds  of  tlieJr  triid  rule,  und  thin  whi^n  no  pretiiium  was 
given.  As  the  Icind  or  quantity  of  fuel  is  not  stipulated,  a  premium 
for  a  farced  rate  loolcs  inconsistent,  aR  does  the  requirement  for  a 
contract  rate,  when  the  plan^  fur  the  ships  are  hiid  down  hy  Ibe 
govcmaient.  It  might  at  first  have  been  necessary  in  prder  to 
induce  bids,  hut  is  no  longer  required,  and  should  he  abandoned  fts 
tjir  /Cn-icti'  suggests. 

The  decline  in  what  arc  called  industrial  stocks,  during  the 
luoiitti  of  May.  was  about  570,000.000.  and  this,  strange  to  say.  pit>- 
dncetl  no  great  disturbance  in  the  financial  woild,  »iid  at  the  time  had 
indeed,  but  little  effect  upon  confidence  in  invesimcnlii.  One  rca-un  of 
this  is  no  doubt  in  the  clement  called  ' '  water  "  in  tltese  stocks,  that 
is.  an  inflated  nominal  value  to  diffuse  and  excuse  earnings.  If  a 
person  has  shares  of  the  kind,  one  half  of  which  arc  *"  water,"  a 
shrinkage  to  that  extent  is  borne  with  cquanimit)-.  because  the  real 
value,  the  otK  paid  for,  remains  intact  and  nothing  is  lost  to  holders, 
who  do  iiol  iqieculule.  The  fact  is,  the  fluctuations  of  stocks, 
as  is  oaly  too  VixU  known  in  California,  relate  to  tbc  gambling  phase 
of  the  matter  and  have  no  real  or  pennanent  eflect  upon  tlie  ncttial 
vrorlb  of  industriul  shures  when  rutetl  at  their  true  value. 
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The  battle  in  the  British  Parliament  over  the  Irish  Home  Rule 
Bill  waxes  strong,  and  nearly  .ill  views  of  it.  in  tliitt  and  in  this 
country,  have  their  origin  in  [>rejudioe.  The  logical  facts  and  infer- 
ences as  seen  by  Mr.  Cjladstouc  hintscif,  and  others  who  can  divest 
themselves  of  prejudice,  present  a  feasible  and  liooe^t  treiilment  of 
a  problem  that  has  nei.'er  had  any  trvalment  at  all  that  has  suc- 
ceeded in  the  post.      Tliosc  who  assert  the  impracticabihty  of  Irish 


Kovcnunest.  nbotitd  go  to  the  Isle  of  Man  uid  wr  how  tlier  ntMujcc 

Ukr.     Here  b  a  pantUel  with  a  pvopW  i>t  ncnily  annlngotu  racv. 

til  ttame  ttv  I-TtiKlanil.  Init  rcnlly  KOvrmiiiK  tlirmwIvM  in  a 

^mMnoet  that  othrr  couiitrin  arouiiil  them  would  fain  aiuin.     Aside 

from  r«lt)^iot»  bigotry  no  one  can  show  why  the  UrKvr  inland  can 

bt  Kovi*m«I  the  same  a.^  the  smaller  tmc,  hut  for  thi*  ooc  impedl" 

It.  and  that  imixdiniciit  musi  in  any  case  be  gtit  rid  of. 

The  Kailtmy  Aj;*,  apcakini;  of  the  Canadian  Pacific  Kaiiway, 
■ym  ibal  T.CK)  mile*)  '>f  line  wre  ')[>eratctt.  The  caniiii^k  i^f  Iftfi'i 
$SI.4UO.:ir>3,  and  expeiiM'^  j;l2,flKt>.nil4.  inakinK  net  CAniinB^ 
4,4?0.3-l8.  Out  uf  this  n  ilividend  of  fire  per  cent.  «rju  paid  and 
^V3:t,r>.t1  was  carried  to  a  wiqjlu!*  fund,  of  wliich  f4.c»0«),(MHl  ha* 
plaord  lo  inonn.-  five  per  cent,  dividcml^  for  two  y«ir«  I"  fume. 
If  this  is  correct,  and  the  authority  Is  Karcely  to  be  queatioticd,  tbis 
Canwitan  K'lilway  (.MnMitutes  »  mennce  1i>  the  tmiiH-coiilioental  litte* 
in  Ihia  ctiiitilrj*,  not  only  in  a  "  pliynicAl "  M-nsc.  but  in  the  tnitre 
important  uoc  of  conimerctnl  tniiiwitement.  The  bnildiiiK  up  uf  the 
'oaly  liCK  that  ts  really  a  trans -continental  one.  and  fuuuding  a 
[•learner  i-ommuni<.-atiun  tu  Aniilrnlta,  Indtn,  Chinu,  mid  Jnpan,  in 
kboQt  rijtbt  years'  time  is  a  potlcatiou<t  fent  in  such  euteq)ri<tn,  that 
<  doubt  bu  it*  chief  -natugement  clficwhcre  than  in  tlic  Dominion. 

At  this  day  when  the  labor  qncstioii  is  the  one  of  all  utbera.  and 

wbca  A  Urge  section  of  tlie  best  tcchntcnlt  trade,  and  ivrial  lltcratanc 

I  devoted  lo  thit  matter,  nomine  aeems  to  remetnbor  that  the  cltar- 

'  of  these  cnntc^i.^  hns  ranch  chaoKed  in  late  yeara.  and  i-hnngcd 

far  the  belter.     In  Enttland,  where  trade  onions  are  5CroaKeat,'>acb 

LiU»|Kitv«  DOW  commonly  re»nlt  in  "arbitration."  acansely  facnrd  of 

rBolv  a  few  years  ago.     The  proceedings  are  mure  rational  and  fair. 

bat  it  moat  be  rctncmbcrrd  that  in  or<lcr  lo  arbitrate  mirh  dispatcn 

KUk  prafitMuf  etoptoycni  mu»t  Ix-  dittclosed,  and  to  thi«  tlHie  tt  gcner- 

DO  objection  iu  Knclard,  where  prices  an-  nxirc  suble  ttian  here 

.  btmnoB  leas  »peculati\'c     On  tltc  whole  there  i5  an  tutprove- 

:  on  fanner  racthwli,  ami  there  is  Itltle  ii-ae  in  railing  at  tndastfini 

liaation.      Il  is  a   fact  uf   the  lime,    amuog  unployers.   and 

iptoyed,  oitd  indeed  in  all  branchc?^  uf  hiiDian  intemta  and  pro- 

dcnni  to  phyddana  and  lawyers.     It  is  the  old  "ipillds" 

a  new  naoM-  and  pm*ention  is  impoMiblc. 
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Professcn'  James  Bryce,  a  member  ol  Parliatnetit  in  England  (vrt 
do  not  employ  professors  in  this  mantivr  here)  in  a  recent  address 
before  llic  Instilule  ol"  Civil  Hngineem,  I^ndon,  pointetl  oul  llial  in 
iiiMgitiultvc  fiction  no  one  lias  ever  clioscn  an  engineer  to  be  the  vil- 
lain of  a  rotuftiice.  This  i»  certainly  true,  and  meau-fa  good  deaL 
Priests  are  sometimes  pilloried  in  this  umnuer.  but  eiiniiieers,  nevts. 
This  is  not  accidetil  allogeUwt.  TUcre  is  a  cause  for  it.  An 
engineer  denU  with  tniths  ax  nearly  .-i<(  human  intellect  cuii  deter- 
mine tliereoii.  His  works  are  proved  by  romtMitation,  and  Wis  work 
re-st.s  on  llic  imuiutablc  laws  of  raathcmatics  and  obser%-ed  results. 
Villiany  i»  untruth,  sometime  faith  or  the  rc«nlt  of  faith,  or 
credulity.  It  is  always  hyiiocrilical  Ijccause  deceit  is  the  fouudaliou 
of  it.  This  may  be  but  one  out  of  many  causes,  but  the  fart 
reniiLtiis  thtit  there  ta  no  direct  affinity  lietwcen  villniu)'  and  applied 
science.     Rognes  6nd  more  promising  biisiucss  than  technical  work. 


It  will  be  news  to  most  people  that  the  Britisli  t^ans- Atlantic 
vtKsely  are  using  Virginia  coal,  an<l  that  the  Cam/am'a  on  her  first 
home  run  was  driven  with  P<xalionlas  coal.  The  Cuuard  and 
WTiitc  Star  lines  now  supply  themselves  at  JTew  York  with  Virginia 
coal  thai  contains  S6.fi  per  cent,  carbon.  The  coal  is  carried  b>* 
railway  to  Norfolk,  Virginia,  and  thence  hy  water  to  »w  York, 
where  it  is  supplied  to  steam  vessels  of  alt  kinds.  The  output  of 
Pocahontas  coal,  it  is  rr|iurtril.  ba«  reached  the  enoTmou.<^  amount  of 
a.OOO.tfOO  tons  a  year.  Tormerly  British  steamers  carried  out 
Cardiff  coal  for  the  return  voyage,  and  thereby  much  diminished 
their  capai'ity  (<>r  outward  freight.  This  supply  at  Xcw  York  is  a 
verj-  important  fact  In  the  trade,  alw  a  great  cumnieicial  gain  to  thui 
country.  At  the  Pocahontas,  Virginia  mines,  some  of  the  ^'eins  are 
nine  feet  in  tluckucss.  Ic\*el.  and  the  cost  of  mining  is  a  minimum. 

The  causes  of  financial  disturbance  at  this  time  are  invented  and 
discovered  with  such  fTcqucncy  that  a  new  one  docs  not  command 
much  attention,  still  there  ls  all  the  time  .some  progrvsK  towards  a 
better  understanding.  Perhap.s  the  maiu  rea^ni  of  all  is  th«  with- 
drawal of  foreign  iavestmeiit  in  this  countr\'  due  to  a  distrust  caused 
by  the  vagaries  of  the  sih-er  proWem,  or  of  its  dist.'u.*»ion.  One  may 
estimate  the  probable  eflbct  of  such  a  thing  by  imagining  themselvea 
the  owiters  of  shares  or  securities  in  some  foreign  coiintr)-  where  aii 
agitation  of  the  kind  was  going  on.  and  where  n  large  share  of  the 
citizens  were  clamonug  for  a  law  that  n'ould  add  about.  33  per  cent. 
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£n^luc  or  ibc  twin  in  use.  Alt  lavements  cmlled  tn  ore  so 
mnch  foU  removed,  not  6Kitrativc1y  but  actuull)-.  nttd  the  drnhi  will 
go  on  «o  long  as  nifitatinn  cxmu.  Otncurt  or  wcoDfUr)-  te^ultK  do 
not  ooiiK  wiihiit  tttc  provincr  of  po)>iilur  underUandinK.  m  any 
imdeTBtamdiog.  mtnmly  notof  those  who  are  notrnKagcd  in  framing 
laws  to  fovem  Ibe  tnalter. 

AmonK  other  cnnat  schemes  of  the  day,  one  originatliix  In  St. 
Paul.  Htnn  ,  prop(»<o«  a  csnal  from  there  to  riiiliilh  at  ihi?  hoc)  of 
Lake  Superior.  Tins  wems,  among  nil  tlie  mvnt  interUnd  <,-nna1 
tcbeme*.  to  \k  the  best.  There  are  no  mountains  or  physical  oliHta- 
elcs  of  any  ktml  :init  plenty  itf  water  !■>  mntnlain  a  level  above  the 
lake  and  rivci  wliervvct  n.-i)uiml.  Tlic  distanre  Li  long,  '2iHt  miWs 
or  Rujce.  Imt  the  traKc  would  be  great,  and  lo  n  large  rxtent  fbr* 
nnhid  bf  local  busiDefts,  such  as  canning  wheat  to  the  Ijilce  and 
bfinsing  bock  mal.  Fmni  n  map  view  one  wonld  think  a  lower 
poini  DO  the  I^ke  would  he  better,  but  the  grtun-haudliofi  appli> 
aoces  at  I>uliith  wnubl  rtnnpel  u  I<.-rrtiinu<L  then.  A  compniiy  has 
been  urgziiucil  in  Sl  Taul,  in  construct  the  canal,  the  a»t  of  which 
MCKtinMled  at  ^ifO.OOO.CKMI. 

A  correspondent  contrihntcd  to  a  late  nnmbtr  of  the  Star,  in 
tlii^  City,  aome  account  of  Jdin  Oeve»  Symntes,  llie  "  liollow  world 
man  "  u  he  is  rallwl  in  Ohio  where  be  liveil.  Symincs  was  a  man 
of  considerable  ^cietitific  nttainmi-nl-i  and  n  linnheT-iiiUw  ofOeiieral 
Raniwu.  elected  lTc?>ideut  o[  the  I'nitcd  States  in  IMU,  and  Rrand* 
Itbrr  of  our  hut  l'f\-^iletit,  lleni-imin  llLirrtwHi.  The  old  Iiomevlead 
tile  IlamMMH'  i«  at  Ncirlh  Itend,  «ixlcen  nnl(.>«  liclnw  Cincinnati 
new  the  motitli  of  the  Cireat  Mianii  River.  The  tomb  of  Crcneral 
Harriaan  ia  there,  so  alw  is  that  of  John  Cle\"c*  Syiiime*.  the  Intter 
tsarked  hy  t  marble  pedtstal  on  the  top  ul  whirh  is  a  hollcm-  globe 
emblematic  of  bistKlkf  of  a  hollow  wnild.  tl  i«  a  rmnanlic  spot, 
and  near  ooe  of  tbv  most  noted  wurlcN  of  the  "  Uottnd  Ballder«." 
which  ctlled  onl  Irom  General  llarnwnn  a  paper  read  bclore  the 
Cinrinnati  Historical  Society  alKnit  1838,  that  wc  have  been  tryinK 
lo  fwocore  a  copy  iff  for  many  years  part  Ceticral  Harnaon.  like 
Ilia  IHeail  John  Cieves  Symnie»,  n-a«  fond  i)(  |ian>uing  iqieculntive 
stodka*  and  was  n  man  with  einhwmciils  mil  suspected  at  this 
day.  Ki*  paper  nn  the  age  of  the  aocimt  woaks  in  tl»c  Miami 
Valky  it  rxtraoriiinnr>'  in  it«  condnaiana  and  writtm  in  a  ntyle  that 
cawot  be  inipawcd. 
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Knoinkkrixo  Notes. 

■ftfhat  is  callixl  iht  Winby  locomotive,  exhibited  at  Chicago,  Isal 
very  marked  departure  from  cotiimou  practice.  Tbcre  arc  four 
cyliiidery,  two  inside  ami  two  outsidtr  the  friime.  lOJ-i  and  17 
iiiches  in  diameter  respectively,  with  22  and  24  inch  stroke,  The 
boiler  is  of  an  elongated,  or  oval  section  vertically,  with  a  set  of 
stays  through  the  horizontal  ct:iilcr  Iransvcr^dy,  There  are  2.CHK) 
Mjiiare  feet  of  hcaliag  surface,  and  the  total  wetfiht  of  the  engiue  is 
144,400  pounds.  The  main  object  is  high  speed  and  power  com- 
bined. This  makcit  up  a  vcr}-  iio%'cl  locomoliv-e,  and  it  b  (ru.stc<l  the 
engine  will,  as  reported,  steam  back  lu  Xew  York  from  Chicajto  so 
its  pcrfomiaitcc  can  be  seen.  Wide  departures  in  locomotive  practice 
cotiniKmly  fail,  nnil  this  one  seeing  wide  enough  to  coine  within 
that  category,  but  the  desi^^n  is  by  cxpcrivnoeU  meq.  and  i&  not  pro- , 
duced  OS  n  mere  noveU>-  but  with  a  vieM'  lo  special  sen'ice. 


Mr.  John  AVnlker.  of  Cleveland.  Ohio,  manager  of  the  Walker 
Manufacturing  Company  tbcre.  has  conslrurted  a  wheel-cutting 
machine  that  pcrfonus  double  duty  by  having  two  cutters  operate  at 
the  same  time  at  different  points,  or  opposite  sides  of  the  wheels  lo 
be  cut.  It  is  slugular  that  this  has  tKPt  been  done  befon:.  because 
there  is  not  only  the  gain  of  a  double  dutj-  but  an  ciiuilibrinni  of 
strains  on  the  wheel,  that  is  (piile  nn  object  to  attain.  The 
machine  is  of  a  simple  and  symmetrical  cuiislnictiou  tor  sjiur  wheels, 
and  the  purpose  has,  no  doubt,  been  to  facilitalc  the  coostructiou  of 
cut  wheeU,  of  which  his  coinpnny  prepare  n  great  many  of  large 
Hiie.  Our  readers  will  remember  one  wtr  illustrated  last  year,  made 
for  the  Kimbcrly  Mines  in  South  Africa,  that  was  more  than  30 
feel  in  diumeter  and  weighed  62  tons.  The  ComjMiny  now  make  n 
good  many  engine-cut  steel  wheels  of  large  size. 
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From  an  account  given  of  starting  the  engines  that  drive  the 
electric  generators  at  Chicago  tlicre  was  not  much  caic  given  to  pre- 
paring and  erecting  the  machinery.  The  Buckeye  Engine  Company 
alone,  it  seems,  started  their  triple  cvmpomid  engioe.  and  went  on 
without  a  hilch  of  any  kind.  They  started  their  engine  of  1  .Sl"! 
horse  power  at  '.i.W  p.  v..  on  June  tilh.  and  ran  Qfteen  lioure  at  full 
power,  stopped   two  hours,  and  then  started  for  another  heat  of  j 
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fifWm  hotinw,  It  rctiairoi  cue  an<l  nkill  to  m  make  sod  erect  an 
Kioe  of  this  mkc  ami  tyfic,  so  slenm  can  be  ttinicd  oil.  stKl  a  ruu 
of  ftflccn  hours  made  without  a  hitch  of  some  kind.  The  catcinc 
ahn-t;  minml  ilrivrs  a  Inix^  ilynaioo  for  lit{ltlinf;  iitirpcMe*. 
The  Bucke)-e  Hi)(;inc  Company  haw  had  similar  cxpcriciicrs  bcbjce, 
when  tbdr  nit(inc3  alooc,  among  a  iiuiuIkt.  were  llir  tiily  uiu-i  tliat 
wcic  utiuicd  and  Dot  itopiictl.  At  the  New  Orleaiiit  cxhibiiton  fiw 
«  xample. 

Mr.  Anhiir  Rigg.  of  I.ondon.  has  recently  desiKncd  for  tlte  City 
n  nyotefii  of  M:wa|;c  [>tiiiip«  that  arc  driven  ()>  watcr|)rc»- 
potind»  [KT  inch.  yimMntei)  nl  n  Mntioit  for  Ihnt  pufpOM. 
Thin  ift  by  do  meaDN  the  only  cwv  when  water  at  high  pirwinre  b 
cniploy«d  as  a  mcnna  of  tntnsniitting  power  to  slii'!);e  or  fKvtJigv 
prnnpRv  and  their  are  a  good  maay  advantages  in  the  system.  The 
amount  of  wurk  to  be  done  varieft  KTcnlly,  and  tin  punipn  have  to  Iw 
automatic  iu  ^taHiDg  when  thdc  is  tn  aixumuUiliou,  and  stop 
when  llirir  work  is  done,  all  of  whiiJi  b  mote  t.-ii<iil)'  ntana(;ed  nilti 
hydranttc  apparatUK  than  by  steara  or  air.  The  dttitrihutJRR  valvm 
for  the  power  engines  are  Mimcwhat  complicate^I,  hut  everything  else 
i«  extremely  lumplc.  The  iiurop  valves,  which  are  the  |NMuluf  most 
tatcfvM.  an  not  (l«MTibe<l  in  tlie  Emgimetr.  which  publisher  a 
doctipllon  of  the  Margate  plant. 

If  tbe  pmrat  method  of  providint;  iluplivutrK  of  mflchiitrry  (or 
■Xmericat)  war  vcMeU  turnn  out  u  it  doen  in  other  oues  the  nsull 
will  tw  J  dlftappoinlment.  Tlietv  are  a  few  things  of  rourw  that 
»h>mld  havi:  "  sporcn."  hut  when  it  rouK-s  to  duplicating  puni|»  and 
nearly  all  the  auxiliary'  details  of  a  war  vessel  it  is  going  too  br, 
«9prc{iilly  with  a  vessel  like  the  Monlerfy.  having  shallow  <lraugbt 
and  low  decks,  m  that  when  duiii-  she  is  much  Hlcv  a  watch  caw 
filled  up  with  machinery.  Thin,  however,  la  not  the  main  urguncnl 
ftHaiiHt  duplicate  portfi.  They  are  too  commonly  provided  for  in  the 
cturttctrr  of  the  parts  duplicated,  and  tlic  spare  poru  are  often  i» 
wane  condition  than  tltone  in  nse.  If  one  half  the  cort  of  tbe  extra 
pumpA.  polvcs,  abafts,  or  other  details,  was  expended  In  raakinti  tbe 
other  ooo  w  they  "  would  txit  fail  "  that  would  be  moic  hi  tbe  line 
of  true  precautiaa  agalnut  aceidenl.  The  bent  mlcM  in  thin  mailer 
•fc  dcrivabic  frum  tite  merchant  «er\'icc.  as  arc  all  rates  pertuining  to 
ocean  lurit*tion.  cxigcncici  there  Itcing  [irovidvd  for  iu  the  hi){lieiit 
ilegRK  that  pRsent  knmrlcdge  permitK. 


The  Wiwdtvfirker  says  tKe  Germaii  firm  of  Eniesi  Kirscbner 
ft  Co.,  of  Leipsig.  exhibit  sixtj'-fivc  wood-work'ng  inaehifws  ai 
Chicago,  and  thc>-  ititctid  to  cstahliKh  an  agency  in  Wik  coumT>'. 
The  Grin  employ  700  men,  mid  have  made  2G,OO0  macliiiies  for 
working  wood,  including  160  betndsawing  machines  for  large  timber. 
We  do  not  sec  ven-  well,  how  an  agciicv  here  would  do  any  good. 
except  for  planing  niaoltines,  mid  wc  tnist  eiuwgli  of  these  may  iKf 
sent  licrc  to  teach  our  people  the  mctltods  followed  iu  Germany  and 
elsewhere.  Our  machines  arc  crrt.iinly  wrong  cud  foremost,  or 
wniiig  y.ide  «p,  and  ii  is  lime  llwy  were  otherwise  arranged,  e^tpcc- 
ially  if  we  expect  to  sell  tbem  in  other  countries.  As  to  other 
operation  in  wood,  Mes.srs.  Kirschiier  &  Co.  will  find  the  procesiaet 
here  &o  (hfiereiil  thul  ihdr  macliines  will  not  uasw«r  very  well. 
Wood-Aorking  has  hccomc  a  "  mamifiicturc "  in  this  country.  In 
Germany  it  is  not  so.  except  in  s  few  caws. 
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A  late  "fad  "  in  machine-tool  arrangement  is  a  wt  f>r  separate 
bands  on  the  step  pulky.^  of  engine  latbcs,  drawn  up  by  idle  pul- 
leys and  levers,  giving  the  lathe  tbe  appearance  of  a  section  of 
picket  leucv.  The  countershaft  cone  pulley  i^  placed  in  n  btuc 
standard  beneath  llie  head-stock,  and  the  rest  of  the  nXnix  is 
cxteii<led  out  beyond  the  hithe  on  the  floor,  tn  a  manner  that  would 
not  be  tolerated  in  any  well'regnlatvd  shop.  It  will  Ik-  a  happiness 
when  inventors  will  let  the  common  latlie  head-stock  alone.  It  is  one 
of  the  most  perfect  examples  of  mechanism  that  exists,  and  does  not 
uewl  improving  exi^pt  in  workmanship.  The  only  thing  done  for 
tweiit)'  yeart  pa.tt,  worthy  the  name  of  iuiprOTenu-nt,  lias  been  tbe 
introduction  of  an  extra  or  thini  set  of  back  gear  wheels,  and  Kwn 
this,  with  n  number  of  advantages,  is  a  iiuvstionable  innovatiun  for 
a  staudard  latlic.  A  blacksiuith'.?  anvil  seems  to  be  the  only  tta]tle- 
mcnt  that  escapes  iniivo^*crs.  

There  is  little  doubt  that  as  tJic  principal  railwaj'!)  in  this  country' 
[Krrfect  their  rond  hetls  und  running  conditions  the  ypeeil  of  traTn» 
wilt  excel  what  is  attained  in  other  countries.  Daring  the  post 
month  there  has  been  some  remarkable  tests  of  tbe  speed  of  tr-tios 
for  short  dtjilances.  repoited  as  reaching  a  rate  of  1 12  miles  an  honr. 
but  thi<)  docs  not  mean  much,  and  is  of  no  interest  to  the  travelltoc 
public.  It  is  the  schedule  lime  of  moving  trains  that  sIkivv^  iIic 
speed  o(  the  tniffio,  and  to  include  the  nins  out  of  New  Yurfc  in 
various  dtTedions  the  rate  has  risen  to  an  a^'crage,  not  excelled  Dtiloasil 


4 
I 


KSiitSKKKIli*i   SOrXS. 


*WJ 


be  br  train*  out  of  Laadwi.  Wc,  mmc  time  ago,  coUcctrtl  a  ntini- 
berof  timu  Ubint,  and  diviJcil  the  diiitaiicc  columiM  by  th«  bouri 
in  the  time  colDmnn.  and  in  mped  to  \ong  nin«  ucront  tbc*c<>ntinvnl, 
um)  in  tAiIBc  w(r>t  of  tlic  Rocky  Mountain^,  the  icsull  nbuwcd  about 
'JO  tnihs  811  bcinr,  or  aotncthinf;  Icm  lltaii  the  prv^mt  rate  o(  high- 
rl»Kste«n«nt.  Thv  speed  of  trains  bears  n  vtty  ennitlAnl  relation 
lu  nmprtition  between  tiues. 


Attempts  to  ftiUpt  tlie  uiAtbiin-ry  of  war  vtMtKlo  cnii-^itic  hihI 
eimTumcy  speed*  linvc  iiot  \wa  vit>'  »c«xcflp*rul.  and  in  Ibc  nature 
nt  ihiojp*  cannot  be,  The  ttoilerv  can  be  subdivide*!,  and  are  at 
omtnd,  but  the  i-nKincs  ore  not,  ami  without  change  for  the  nlawcr 
■peed,  tntt^t  nfirlc  -it  n  gmit  dtudvatituge  in  re^xH't  to  econoniy.  A 
K*xid  ^haxt  of  tlic  auxiliary  uiachiucry  uiuM.  alto  be  kept  ieuii>k  wtini 
cnii^ing  at  trduccil  <<]K-rtIs.  nitd  ns  these  engines  luuM  t(c  run  at  full 
operd,  OS  in  the  coae  ot  dynatno,  hydraulic  aiul  ytiitileiline  engines, 
Uib  lieroniCK  also  n  Iom  of  power  for  want  of  adaptation,  nnlmt 
then;  are  two  indcpend<nit  plunts  t>r  stts  of  engines.  It  !■>  propuseil 
in  KMne  of  the  late  wnr  stenmcn  to  dimxinnect  the  low-presuuv 
ryliodvrs,  which  arc  of  little  or  no  xac  at  stow  npccd,  and  nuy 
Iwmuc  a  ncKlstantv  by  the  Meiim  {irrsttirr  falling  bclnw  tbr  vncuuai. 
Tbr  dttefof  the  Iturtati  of  Stenm  Ktij;iiiet.-ring  hii*>  m>t  a  happy  or 
cait>'  ponition  to  Hll  thcw  times. 

LaM  y«ir  ve  aonouitoei!  the  .appoinlmeiit  of  a  comail*tsiou  to 
raoduct  cxpcrinicutK  detcriniiiing  tltc  bitlding  {wwcr  of  cut  aiul  wire 
naiU.  and  i>r(»nM»vi|  lo  puMiOi  thr  n.-«iiU  when  it  ap|Mrared.  The 
lv«b>  wne  mad*'  at  the  V .  S.  An>ciial,  \Vater1itw*n,  \.  Y..  l.lflO 
luiiU  tteinic  naployrt],  and  tried  in  kngthf^  from  I'ti  nicbrfi  to  11 
ttKJMK.  The  object  was  to  dcIcTutinc  what  is  called  the  "holding 
power,"  that  i-s  rv7<4!v1atK«  lo  end  movirnient  after  being  dnveii.  which 
t»  the  main  fuDction  of  itail»,  tnit  nut  the  imly  ""<■''  The  r»nlt  i* 
Mich  a"  lo  t>rc\tr  «t  the  coulioversy  ut  iv^t,  the  cut  nail»  «howins 
from  •'•'>  to  inu  per  i-ettt.  niore  holding  power,  :u>  might  lie  inlcrretl. 
Tbv  wedsinfi  action  dne  to  taper,  the  riiushiie«i.  nf  thf  •uirfacvK.  and 
dcflcctiiio  of  the  wood  fitwr  in  the  dtTcctmu  uf  the  iuuI'a  counw,  ore 
obvious  enou)[fa.  The  dtitidaccmcnt  of  n  wire  nait  '»  mainly  sidc- 
in*e  firofB  its  path,  tbc  surfaces'  are  Mitooth,  and  there  u>  no  taper,  m 
that  all  ciicninitancc^  arc  agaiitKt  thts  claw  of  naiLi  lor  any  but  Mift 
tipotigy  kml*  of  lindier.  In  tionie  kind-i  of  wnoil  the  1*01  luiiU 
reqmrrd  VVi  ptYccnt.  mntc  power  than  the  wire  nails  to  draw  tbcm 
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All  Italian  cuginccr  proposes  for  the  City  of  Rome  an  urban  rail- 
way system  raised  above  the  hou»«»,  Mipponed  on  towrrs  and  via- 
ducts on  a  lcv<J  RTadt'  iiidepeiideiil  of  the  undulations  of  the  earth's 
.surface.  This  may  scvm  chimerical,  )>ut  it  in  not  mi  at  all.  and  ceo- 
nomicalty  might  l>e  chenper  than  trn\'er-siiig  surface  Icv'cl  occupied 
hy  biiilditif^i.  Snpposc,  for  cxampl*;.  elevated  roadi  in  New  Vork 
were  raised  above  the  buildings,  supported  oh  towers  and  steel  gird- 
ers, leaving  the  streets  in  a  measure  unobstructed.  The  vertical 
travel  from  the  lines  to  the  {^ound  would,  under  modem  methods. 
Ijc  easier  than  climbing  the  present  stairways.  "Over"  or 
"under"  must  eventually  be  the  rule,  and  the  "over"  system  may 
be  the  btrtt.  al  any  late  let  us  hope  so.  Fifty  feet  would  lake  the 
main  part  of  the  New  York  system  over  the  houses,  aud  rid  the  city 
of  a  DuisAiicc,  besides  the  lines  could  be  built  on  a  straight  course 
or  near  it. 

The  period  of  iron  bridges,  now  forty  years  or  more,  has  not 
been  long  eitougli  to  detcrmiitc  the  economy  of  the  system  in  our 
climate,  but  one  thing  is  quite  clear,  they  are  not  a  ver)-  lasting 
kind  of  structure.  Some  of  the  principal  railway  lines  ha'i'c  quit 
building  iroii  bridges  of  sliort  span,  substituting  masonry,  which 
will  lai^t  for  ages,  and  is  in  the  end  the  dtenpesl.  The  deterioration 
of  iron  bridges  is  insidious,  and  inspection  difficult  if  not  impossiblr. 
and  the  time  has  now  come  when  iron  bridges  will  require  verj'  care- 
ful looking  after,  that  i*.  the  lime  sunce  the  first  were  made  is  lotig 
enough  to  cnuse  dangerous  deterioration.  In  the  case  of  iron  ships 
the  same  rule  holds.  We  once  heard  a  remark  ou  this  subject  by  n 
Scotch  sbipbuildet  that  illustrates  the  case.  He  was  asked  how 
long  an  iron  .ship  would  last.  "  I  don't  know."  said  he.  "  none 
have  been  built  long  enough  to  find  out,  but  some  time  we  will 
know  more  of  the  matter." 

A  model  of  the  great  steam  hammer,  designed  liy  Mr.  John  Fit*, 
and  built  by  the  Bethlehem  Iron  Compaity,  Is  represented  at  the 
Chicago  Exposition  by  a  wooden  model,  and  to  thoec  acquainted 
urith  such  matter:  must  he  an  object  of  much  interest,  but  to  i 
famter.  and  perhaps  two  thirds  of  all  who  see  it,  the  impression  will 
be  that  it  is  not  as  lar^c  as  an  av'cmge  bouse,  and  hence  is  no  curios- 
ity, bat  to  anyone  who  can  realise  or  imagine  the  fort-cs  resulting 
from  V25  tons  falling  Ifl  feet,  the  exhibit  is  quite  anotlier  thing. 
The  steam  cylinder  is  6  feet  Iwrc,  24  feet  long,  and  tl»e  top  is  M  fcd 
high.      The  total  weight  is  more  than  11.000  Ions,  and  exceeds  any 
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oUwr  hammer  made  tn  this  time  by  25  \on%  in  the  rallini;  wriglit. 
The  next  Unrest  beioR  that  at  Tenii.  Hals-,  in  the  Oovemmcnl  cirrf- 
wcwki  there,  erected  by  Sir  William  Aniislrtmu  &  Co.  This 
It  m*chiue  at  Hetlilchem  is  to  be  employed  >n  forging  ordnance 
for  tbc  Gm'enuiieiit.  It  is,  single  ai.-t[ti](,  Ibal  in.  niiW  vaty  by 
meam  pmsare. 


Mr.  S.  M,  \'aorUiin.  the  iin-eittor  of  t)te  system  of  coati>otindtil8 
locomotii-ea,  ailnptcd  by  the  Baldwin  Works,  at  I'biladrlphia.  hat 
infortttcti  the  Ivi)t;tut>cr'-(  Club,  of  that  Cit>',  w1i»l  1il%  pcmonal 
opinMMi  is  oT  these  eiisiaes.  and  it  is  highly  flatteriiig  to  ilie  !>ystetti 
^d  himjcif  I  lis  invL-ntion  cottsi-vti  in  {^lacing  two  cylindeix  wde  by 
idv,  alliuliinK  tlir  pi%t(Mi  fMbi  of  the  two  li>  one  eriM^hencI,  and 
plaeiag  a  jtititoti  valve  fur  <!teain  distribution  to  both  cyiinden,  nt 
nearly  in  tlic  plane  of  the  cylinders  as  powihle.  No  one  can  di»- 
poll-  iKe  sjmmctrj'  ami  cht-npiK-ss  of  the  armnKement.  which  are 
strong  points,  especially  iu  thl>i  eoutitry,  but  Mr.  Vauciain'!>advertiae- 
nrat  of  bis  engine,  by  a  pretended  technical  jupcr.  t»  in  bad  taste, 
and  strongly  condvtntied  iti  that  reelect  h>  the  K»ilat>y  Kr.ini', 
Tluxe  i»  difficulty  in  avoiding  poperit  of  thiA  kind  without  oflieadinx 
people  who  an?  so  unfortmiate  as  to  be  ignorant  of  the  amenitioi 
that  shonld  govern  in  biicb  cases.  Mr.  VaucUia's  (•apcr  is  a  good 
tnile  cimilar. 

^K  During  tnachiucTt  for  cylinders  and  Lbc  like.  hn«T  struggled  on 
^Bh  half  a  ccntof)-  through  all  kinds  of  ingmious  impravemcnts  and 
^nnodifieatkHiii.  and  now  have  emerged  in  a  (ono  that  promttei  to  be 
pcrauinenl.  that  b,  they  con»i»t  of  a  <olc'pUte.  and  three  plain  bear- 
ings for  the  borii^  bats.  We  had  tlte  temerity  to  urge  this  view 
oj  a  hairing  machine  upon  otte  of  the  engineering  (irm«  in  this  City 
ncne  year*  ago.  and  after  tblukiug  it  over  they  boiiKht  u  sole-pUtc 
as  bugc  as  they  could  aflbrd  and  liandle,  mounted  some  plain  box 
aUttd*  en  tl.  and  began  boring  with  a  feed  of  four  per  inch  or  to, 
doing  the  work  in  half  tbc  ii&ual  time,  producing  c)-liiiderK  stisight 
and  true.  Thi«  machine  soon  cleared  up  all  tbc  boring  ihut  could 
be  found",  and  Ihe  owners  pnt  a  large  face  plate  on  the  end  of  the 
boring  bar.  made  a  fttrong  tool  stand,  and  began  turning  ropt. 
abcarc*,  cuming  at  the  uaoal  rales,  twelve  to  twmty  dollar*  a  day. 
.  Otu  preacnt  mention  uf  tlic  matter  couiea  from  ootidtig  in  a  fafcigii 
jotimal  an  almost  tdeiitinti  machine  by  one  of  the  best  tod-mikcn 
in  England. 
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There  has  Ijcmi  aiinminced  another  8t«l  works  nt  Saii  Franascfl, 
niftlctiiK  nt  least  the  fourth  one  in  the  last  few  years,  mid,  like  tbose 
that  have  preceded,  is  founded  on  sonielwdy's  patent  process.  No 
^ood  csn  come  of  thc-sx:  .'schenic»,  but  a  good  deal  uf  hnmi  may  and 
does  result.  There  is  no  Hkelihood  of  any  one  person  dlscox-enng  a 
new  stwl-makiiig  process  of  any  vali)e.  and  if  they  did  this  Coast  iii 
iiot  the  place  thc>-  would  select  for  exploitation.  K\*erj-oiie  liere 
wotUd  like  to  see  the  nddition  of  any  permanenl  industry,  but  capi- 
talists arc  not  likely  to  invest  in  any  uudertakinK  of  the  kind,  aftn 
e<«isidcriDg  the  many  steel-works  schemes  started  here,  seemingly  **> 
cause  "  talk."  Steel  in  made  at  Pittsburgh  for  a  rent  a  pound,  and* 
is  ttow  lieing  carrieil  here  for  one  third  of  a  cent  a  pound,  and  «u 
long  as  iron  castings  cost  here,  three  times  this  much  there  is  tit- 
tle hope  of  steel  manufacture  that  will  afford  a  pro6t. 

Those  who  would  study  Ihe  economics  of  small  cities  on  this 
Cousi  can  learn  a  lesson  by  nailing  Napa,  Cal,,  wht-rc  the  "  boom" 
infection  has  not  readted,  and  trhere  the  citizens  have  public  spirit 
enough  to  keep  the  streets  clear  of  idlers.  Napa  h.ns  fortunately  a 
water  outlet  lo  the  hay  large  enough  to  accommodate  small  ^tteamen 
that  make  regular  trips,  and  this,  no  doubt,  has  bad  a  good  deal  to 
do  with  the  founding  of  iiidtislrie>  there,  chief  of  which  i^  tanning 
.and  leather  working.  There  arc  also  wuoleii  factories,  niDe-mali- 
ing  cstabliiihtncnts,  and  others,  enough  to  acccmmodale  or  abvorb 
the  labor  of  a  population  of  5.0OO.  It  would  be  an  instmctive  les- 
SOD  to  go  aiunnd  the  hay  basin  here  in  California,  and  note  the  effect 
of  water  communication  where^-er  it  exists,  and  contrast  ibc  toww 
so  situated  with  those  that  have  only  railway  commnnicatioti.  The 
coalTast  is  marked  and  unmistnfcable.  The  water-way  towns  tbut 
have  cheap  freight  to  ond  from  San  Fmadara  arc  aearl>  all  pmspci- 
ous,  pcmattenL,  and  flourishing. 

Mr.  Julius  Striedinger  and  Ntr.  Otto  %T>n  (Wldem,  nvH  cu^- 
neeis  oF  this  City,  hare  formed  a  co-partnership  with  ttie  citpecia) 
view  of  examining  and  reporting  upon  Uydnultc  miaes  ap^ytng 
for  licenses  nodcr  the  recently  fonned  U.  S.  I>cbris  Coairaiasion. 
These  getttjemen  l<rin>;  to  their  aid  a  wi<le  experience  and  a  profes'  h 
siaml  standing  that  will  warrant  an  aixeplatice  of  tbdr  views  and  V 
reports  by  the  o&cm  of  the  V.  S.  lingiRecr  Corps  compnsiag  the 


L0C4t.  SOTKS. 


ail 


HvbrMCoRiiuifBiioti,  Mr,  wa  Gcldcrn  Imn  beeii  for  miiny  yean  in 
I  the  Krvice  o(  Uic  1-Iii)titic«r  Coti».  <um1  for  a  pirtiou  of  xhe  titnv 
HMgaXcd  in  the  metier  nf  cxiiniiiiiiiK  atid  rejmrtinK  upim  tliitt  %-er)- 
Hbbjoct  of  b3r(iniulK'  miniiiK.  "»  liic  cfTcctit  nf  it  mi  navigation  ami 
«nblc  buida.  site  in  liytlrtitjniphic  attrvey*  At  variouft  potuts  oti 
(his  Coast.  Ewr>'  facility  ts  Dtiw  oBmtl  tu  the  hydraulic  mines  in 
pitMeal  tbut  i>clJtit>i»»  aim!  pioccctl  upott  thtr  liiK»  tbc>-  Ua\-c  laid 
tknni  in  nspcct  to  other  peofJe'ii  ri|[hta  uul  ptupcrly. 

Nriu.'  wheat  CTt»p  of  CaliCoruia  is  esiitiuted  ut  ooe  millioit  lt>n<>,  <ir 
than  half  it  should  \k.  tvuttli  j^'n.fH  h>.i  hmi.  )iiii  will  pcthajt^  be  mid 
kw-      IMcv«  ROW  att  nitu'li  ilrprrK^cil,  and   (Ik  tmllook   for  the 
laillumi  int*:f>.-«t'4  m  tlie  luime,  oi  w»n«e,  tliaa  in  other  iti<)a«itri» 
be  Coaitt.     Circtiin^OaiitxH  of  all  kimU  fur  two  yrar*  juit  hatx 
wvtncd  directed  directly  aKxittM  aAaire  here  in  timltcr,  wheat,  aitd 
frail,  white  lh«  root  nf  j^mmIs  wt;  have  to  purchn»c  remaini  without 
mtith  chBitK«.     An  effort  to  cltca|)cu  csrriatfe  lju-«  been  niicceiMfiil  for 
the  pmcut,  hut  Ihih  for  a  time  will  ha>Y  but  little  effect,  exerpt  tv 
<ii<-lii[ti  voltKrA.     The  |>cnnAnenl  beiii-lit  will  remit:  alter  Winie  time 
ly.       The    mata   incenliw  jiut   now    is  to  intTenv    tlw   pni6t 
itnpDrted  icoods  until  >ucb  time  oh  the  connntDcrH  prirrx  are 
jiulcd  to  the  new  rate  for  rarrytng.     A  wide  public  spirit,  which 
ha*  in  view  general  inteir«tr4.  wnits  wanllng  here,  nnd  oMiiwralioii 
can  not  Iv  nuintaincd   beyond   imuicdiate   oiid  pcnauul  ohjcctt. 
We  a^  not  iu  u   i^ood   way  on  this.  Cixtnt  junt  n<nv.  and  had  lirttrr 
•dmit  it. 

Tbesc  dnil  tiiaea  otic  nutild  hardly  expect  new  eolcrpriMo,  bat 
Ia»l  month  brouKbt  (bvward  two  of  an  extetuu\-c  kind,  one.  a  com' 
l4ete  iran»^:tintioniial  railway  line,  the  Orrat  Norlbeni,  rrom  St. 
Psot.  Minn.,  to  l-.verett,  on  Pa>;v(  5lotind.  now  nmiplete*!,  anal  the 
Mttiject  of  a  S^at  (lcuioii.>itrattou  at  St.  Paul  on  the  7th  of  June 
The  otbcr  a  tncfc  ittcepli*.)!!  this  far,  but  with  much  proottac,  a  rail* 
way  line  from  Denver  to  Sati  Frunei«cn.  It  t>  a  carioos  thing,  ur 
rather,  an  anfortttnate  thini;,  that  thc«c  new  linca  fnora  the  Hut 
mmc  to  the  Coas4  at  alt  iwiut^  except  the  one  where  they  all  wYiohl 
r!  W  sv^^^ifyiKt]  to  eiid,  at  San  Franci«x>.     There  if.  not  mudl 

V  ^..:i)ed  li>-  dt>cuMt)n){  reitMitu  for  thi».  They  arc  wl-U  nndrr- 
-;-'!  and  jusl  nuw  cive  mitw  hope  of  rvmovoL  The  Graat  North* 
lit]  i>  nuiinly  the  work  of  r>ite  mnn.  Jatne>  J.  Mill,  who,  901  of  a 
utnk  ha*  <)aiclly  and  perMntently  built  a  tine  fnmi  the  MiiMMiipi 
to  the  Paci^  Ocran.  and  with  rvrry  chance  »f  fulnre  kuccok. 


LITERATURE. 


IfMrii^lr  RiilMin. 

nnvimiinf  iv  mxKntnu. 

We  have  ncrivctl  IImt  finl  ihrec  nutnbcis 
■>f  Uii»  ■crisl,  aiitl  uiiiAl  Mliuit  tbal  as  a 
tiulletin  of  rb  iltlirenily  It  iuxim  to  he  wore 
nearly  perfect  in  fomi  and  iItvmc  ibaii  aty 
Dthcr  Uut  can  be  n-rrn«I  to. 

II  i>  Ml  ia  donlife  tolnniii,  ntialt  pin. 
P*K^  a  X  »  iachn,  printed  on  titc  Ik< 
of  paper,  in  pt'rfcci  dw*%,  aoiI  in  t»Ki]r 
up  ill  II  <j-steDtat>c  manner.  Ttic  first  nuni- 
hcn  natural  I J  contain  a  good  deal  rv- 
spectinK    llic   inMilulion    from    which    Ibev 


ytork.  Each  Is  an  itnprovrfncnt  on  iU  jitt- 
dcccsBor,  and  lha»  lliniu^h  a  Ions  period  of 
y«?an  like  mgrav-intiK.  'Ici^cnplkms,  amagr- 
Bicnt,  jiik]  nidkc-Dp,  j^ruwft  tbnxiKh  c«d)?ft' 
iilit-e  ediliiinb  t>i  n  petfecl  fonn. 

The  J.  A.  Fay  &  C<x's  wuric  in  ib»  »-ii 
ha«  ciilmiiiaicd  in  a  catnlognc  nt  XT  p*^ 
12  X  T't  iiicbea,  conlniiiinf;  abont  !M  it* 
cn^^vjnii^  and  tl«»cnptioni  of  D>orc  tho 
■'KNI  macbiiiea,  and  par»  or  uioi1ifin1io» 
thereof,  furwoikin);  vtooil.  U  will  beta 
a  iDoderatc  claim  to  sjy  Uiat  *»  t-ntalognr  */ 
the    wiitic  extent    wiis    evrr    bcfote    naic! 


ciiuinatc,  but  not  (oo  uiucli,  becauor  tlie '  H  any  Sin>  or  ooiiipnny  engaged  in  Dm 
conatTudinn,  tosocallit,  of  tbe»ct>tiileedu-  bttslKMa.  and  a  «tilt  more  moderate  cUia 
cational  ioalitutions  i»  just  now  a  nialt»  q(\^'>  *■>■  that  no  i)th«r  industrial  cstalcgnc 
iatcmt.  ,  ba.H  e^er  been  iaaa«d  in  so   fine  a  dm, 

Tlte  Nortbweilera  Stales  are  crrtaJnlf  ',  or  with  enicravingfc  of  the  Itijjh  cbua,  ai>l  <i 
IcadJOK  at  thi.t  time  in  Uic  «ay  of  slaicalded  <  ><>^1>  uniform  eiccllcocc  a«  fo  facrc  aliowD, 
college*  ami  Bclioola.  The  remit  will  appear  T^  1*^  of  the  work  is  wTittea  in  tlx 
BOtnc  day  in  the  near  future.  I>n[in);  the  ioip«»»onal  prononn,  consequently  i*  fiw 
Ci\nl  War  it  was  a  matter  of  wonder  in  thia  frooi  the  prmtnc-iai  tireas  that  iinfita  nroth 
and  otlter  vonntriei,  what  a  large  proportion  of  mir  advertising  niiitler  for  nae  in  elbrt 
of  the  military- and  civil  Icadctf  came  from  I  «><>nlrlc9,  awl  for  translatinn  iaUt  Olbe 
Ohio.    At   cHie   time   it  Menied   as   though    lan([Ti3g*8.    The  dc«crip»i%-e  matter   of  tk 


that  State  had  taken  comniaod,  with  Chaae, 
SUntou.  Grnnt.  Sherman,  Sberidnn,  and 
other*  at  the  hea<l  of  ofiain.  The  tcawn, 
we  imagine,  »aa  mainly  bcciiuv  of  the 
educatioaal  ''machinery  "  in  Ohio.  It  far 
exceeded  anr  other  t^alc  in  colleges  of  all 
kinda,  bnt  ciocr  then  the  NortbwpBi  has 
exceeded  Ohio. 

Minnesota  hu  to  a  great  extent  been 
Mttled  by  an  advanccil  clasa  of  people,  and 
19  dcstioeU,  no  doubt,  to  take  a  foremort 
place  in  n  foremoict  aectlon  of  the  countrv  in 
thta  matter  of  education. 

I'atahnra*  *t  J.  JL  Pa;  *  ('«. 

Wiw^wnrkhv  WariilnarT,  I8M. 

ThU  Conipaiit,    founded    aa   a    corpoenle 


variou*  machinea  U  written  in  the  forai  it 
«pecificatkma,  plain  and  understaaddilt 

That  portion  of  the  maatlfaetnte  dr 
wrihrd.  which  will  most  astonish  people  in 
ihifi  country.  t«  thr-  fad  of  extensivE  ulM 
of  woodworkio);  Biachtnery  in  foingii  coun- 
tries, eaptcially  as  sucb  oaks  harctobecoo- 
fined  to  what  we  may  call  "AMabiaK" 
machlner)'.  U  ia  no  fanlt  of  the  prntal 
eotnpany.  or  other  niokera,  if  tbe  peopk  in 
Ihia  country  p«r«st  in  raiploylo);  nctbob 
of  planing  and  coane  sawin}{  thJit  an  iW* 
fereut  from  other  conntiie*,  and  lea»  fetf^t 
by  all  ruU-a  that  we  are  awarr  of. 

In  the  present  catalaf[uc,  for  rjatiff'* 
there  it  iUnnr^tcd  a  wonderful  live  of  pUf 
ing  and  tnatcbiog  nucbii>e«,  also  nxnililiill 


muchinea  arranged  upon  the  pevniitf  ^•- 
oue  in  186&.  has  always  prcaealed  their  man>  tern  dcuiai»dcd  hoe.  and  aa  no  fins  cviHA 
nfacturea  ui  a  cotnplate  and  attraetii-e  wa.v  wdl  pcepnrc  and  maintain  two  •yaletn*  d 
by  iwuinx,  atintcrvalsof  twoortbrcc  yean,  (acta  machines,  this  fact  baa,  oo  d«(i''. 
eatalotpiec  or  circulars  in  book  fonn.  tilled  j  greally  mlucvd  tbe  amonnt  oT  fondgi  Indi 
with  finely  exccntcd  engrarinf^s  of  ilic  vari-  I  thai  might  have  been  done. 
oin  machines  made.  Sncb  catalogne*  to  be  |  Tbe  preiiCHt  caulcs^e,  tf  it  hna  a  futlL  i> 
complete   ore.    in   any    case,    a  cuomlativc  |  one  dne  to  its  elaboralioo,  that  t*^    h  b  im 


UTF.tlATVnE. 


AOR 


«ai]  rsp«fiH*r  fur  cintAaUon.  ttut  ninit   rKprntn  of  a  InikiiieM.   tiM  wa^jn  of 

Otn  ««.   oolT   «>wrt.  *ii1.   ill*-  •BprrinlffiAnx-c  for  !»!<•   Mnpk>»«   ami  llw 

.  ■ -„  lulrtx-*!  (in  ratilUl  lUKfulcl    ha*  bmi  patJ. 

•  m«HW.  M..-.  ^  -.lun  ia.y  ^^^„  „,^  ^^,;  „^,^  ;,  [.m.!m-r.l  ll.r  motr 

_  lf>  (hll  lliere  be  toJividr,  ■ndcvnarqiirtitlT  ilir 

_  "rwMtHJtTlnii   of  llic  J.  A.   \'*y   and    Ulonrr   U  MimiiUtr't   Iv    ^loiter   mcitioD, 

B  Cwnmiiin.   «in<^  thr  fompiUtinn  "f   *'"'  ">«  "Wi^l  o*"  ff^trr  accomplWinroL 

'  .  ,  I .       ..         _    llcncc  tue  profit  tlmnuK  ptm-w  \a  W  bnt 

pt<«.ni   cUlc^iK,   t«b«.«  lhe«  «•    higher  waRtipd-I  lot  iii«e  and  l^ltrr^ofk, 
».   «ikI   nitat   of  ii«-nwty  kaJ  to  di-    Xce  of  thwe  ao-rallt.!    "rMDetlln."   dval 
liinial  drctiW*  jnrtnu)  of  roni|ilrlr  unr*.    villi  ibr  i-auM-  iif  wx-inl  ilUnrilrr.  atul  Dicrv 
m  nn  tcnolTlouk  for  anolliwtxUuMrt    '"«.  caiim*t  W  rrlfc«.l  i.ikmi  t..  Impr^.T  wr- 
.      ,    j^  .  ,     /  uuii'HiK  i!i^  ■uHifll  ct'U  lilt  mil*,  oor  lu  nUU' 

■■  l»«l"»''-  Di.  :ii«.li«imteUi»TCJicBiptoy- 

T«i)1b  AnnMal   Ktimh-I.  ^ 

lanamii    rttTntii.  axiiK-ait.  TIm*  MlMral  iBfnalrjr. 

■MOlb  <n:  titcntionol  the  m^dpt  (^Tj  m  arTATiSTica,  rwriiNuuH.v,   ani>  tbaiii;. 
f«lnBt  firoBl  Sir.  Ileurr  A.  KoliilwMl,  By  BrJi^wi  I*.  Itorawm.. 

L'm \mk trf  Labor,  awt  promUml  1        tMum  of  Uw  bwmmt.y  .H4  Ml-uy  Jnmf. 

fafifcrr-otirtof  it.     •nit.promi«i«       Thr  ^-ff.Wr,'«p -«l  JfJ-i.^ /«.™«lhaw 

a  in   as  caay  montr  hy   a  qnoUlio*  ,  ^^^^^  ^^  ,^,„  „f  ,  ,^,  „a„hct  ^i'  ■ 

Mr.  RoUiuQB'i  vnfmx,   *hicl.  *i"   i„^  tb«  minml  .Ui«tic«  of  ilx-  ,.^f,  .1..I 

U  Wa  (nap   of   Utc  aul^tcl   1i»al«1  |  ,„.,,.,i  ,„^  p„t,»ihc.l  Oil.,  niailrf  f«  \mH 

t  .te  tbe  MC«a^   r«t.plc.cn«»  *rf^„   ,  ^^j  ,^^,  ,.^,j,^^  ^  ,^,^  j^^^  ,„, 

.tbtii-.l  m.lt«f  pfriMfr-I  itii.lrt  wl.    p.^    1I..1  «ill  coitrtiliil*  a  «lwMr  tfbiwv 
■mliiiX  "f  '1'*  f'iuitir*  •rt'l  i-ii«>imioB»    refcrencr 
|.1».       TlK    quouiioti    «:I«lrt    »   vj      „,   Hotl.wll.  in  bb  praCaw  la  ih*  vol- 

'  HUM,  puuit!!  out  Ibe  impoaatbitil}'  of  aroirj- 
'■  iB  attmiiUiix  (lie  Milalioa  of  tbe  aocUl  j  ing  erron  1»  the  tnaaa  of  atatliltral  (|iiaut|. 

aWmt  lh»  riKHeBcy  of  trwlsa  nutuobm.    .  "  ,      - 

tW  httirti»  ■>'  ^'v/^r^iinti.  profit  «h«f- ,  »  "*  "•""■>  »»  "ly  e»t«ti»iTr  coniptlaitt.n  of 

etc.     Tb(-  f*  lucful  al  iwt-    Ihc  kinil  rnn  1«  raaila. 

"'  pl»r«9,  are  no*       tI«  factlUtn  wwr  mora  ilian  can  *r  cwm- 

^  :C;.Tu;.ilE  oi  -"•-"■■•  "r  -"y  "«»•«  i<^v.i.  onp.«i^«n. 

n  and  tUiil'*  will  -I-.ow  lln-m  to  ■™-  ■^"•ob.rmr.  liavr  MOlnl  ll>r  rnvy  i>f 

^fbtcradalmIiumciiU«tiii.'li  itiubI  Ik  nt  kaat  oar  ronlruiparu}',  Ihal  tarrWleiitl)- 

mtt6X»  parfcct  Biwhani»iii  ran  \n  put  ,„„(.h  annovnl  a1  ao  ptTlmlioiia  an  tindrr- 

1h-r«M««    or^lrr.    _ /rade^iiBKiti.  ,            , ,     «„^.t^fol  i.*,,,. 

•  otyattuAi  for  ilir  |iurpMe  of  *■ 
by   tinltnl    |nnlr«l*   to   iin|Mnve 


I  nodar  Mtitch  ■>*  nx-nilirr*  tufl. 
only  tlim«>)[h  Ibc  M«aki>t«*  at 
•L  Be  tbe  anUKotii^  f<  nnncially 
,  it  nn  UnKh  ■  XtuAr  uuion  to 


Tlie  voluuir  iiiiluJea  the  lUtldlL-t  ii(  llip 
prln>-i|Hl  tiimriat  [irnlui-in|[  ('i>tintr>i'*  i-ai^ 
rWt]  out  (n  sBcb  ileUtil  a*  ran  bave  mmj 
otiJMl  tif  trfcrmcc  in  Uii»  cimbIi>.  atMl  i* 
is"*c«T"iijid~«iii'ii  iT  baVk  itiir.  conlributwl  to  bj  (lAy-ci«hi4llfcreirt  anlbor- 
tcka  with  tlir  liuh  of  tirmait;  nir*  o(  tirninnttonnl  ctaBdiOK  in  ttrpart- 
|«M»    arr  cnlaiiilr  twoi-firwl  .0  a    nwtiu  Ic  which  iheii  work  relate*. 

u  not  '      '^  *'"  ^  undrtatiaal  iti  a  natkr  like  thia 

.■H\  (if'llial    Mllr  ikm   not    t«iwl  <MW   MtcU  a  liocik. 


■\:r-t   1  leal 


and    rum-"    «.'"ir    wrrU 
r    abo   U    UImtihk    uitOrr 
of  tbe  aaair  t>»inn  Nhikli  U 
-Uwloilars. 


That  U  ilK  work  pf  tlic  comirx  ynu  •■ 
lti«  iiifnttnatMiii  i:«  rvifBirFtl.  btsrv  Ihr  gni- 
rrml  acbaiiw  an^  arra pmww Pt  (a  all  thai 
ran  I«  commenicil  ujioa.    Tba  vftlut,  or  ill* 


MTT  ut  Itic  PCVtw^Uo«afo'allr%'>atiuii  ,  .     ,  ■.     •  _^-  ,,. 

nh.r.ni  ^K^^«W  to  W  a  liBC ,  I-^''  "^  «■    »  l*»P«tn*-    Wa  k-Jw-  U. 
hni    lU    prM'tKT,    if    Bnin;nallv   Iwtp  tbe  voIumm  at  Iuiim).  and  n(«<ct  to 

have  ftcqiwnt  orrmiin  to  rrftr  ta  wuA  <«■■ 
tnlt  h. 

iTrbaiM  tbe  t«at  that  oao  be  iMnr  «U  (or 
Ibr   vuttmir   U   thai   *^nj  •«|laa«r,   mia* 


■  r«uUB|  circfiiHiUam  wtmld 

^  «B«  olral  bencAt   Ibr   pneplt  m  a 

.io^T  IT  |ic«At  aluriea  awl  •<•  what 

I  coowa  to— opeit  wage*.     l>iDft  *haring 

I  a  4MatMi  of  Iba  tpoOa  afUr  tbe  ran- 
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ovucT,  econombt,  hwI  ntuit  vi«  oil  "public 
tucD,"  nbould  lutve  a  copy  for  r«(in«nce  bixb 
titnt  this  mtporliint  indnMry  u  *o  cl«*sil)nl 
nod  ■n-niigt'I  thai  a  motiicnt'ti  timciIiKclaws 
l\w  main  f*cts  aud  qtiaiititics  of  ihe  pnM 
.vear. 

Tbe  prit:«  is  but  f^.lHl  in  paper  covers,  atial 
^X-*i  in  strong  binding.  OkIcis  slivuttl  V 
xeiil  In  Uie  !4Hetitilic  Putiliiiiiiijt  Co.,  Xeu' 
Vork. 

Crat^iilar  R4>]mrU.~-!tiii).  VM  anJ  V,\. 
Mtiii.ti  4Mti  trail..  iKni 

Tbir  int-lructionh  t<r>il  <•»%  froin  ihr  Oeiurt- 
inent  ni  ^tuXv  ate  Mnticlimrs  iiiik|uc,  or  at 
lca»l  unexpected.  In  tlK  pieaeiit  cuk  4& 
pitf^C*  t>r  the  March  number  nrv  taken  up 
with  nplin  tu  a  circnUr  of  intiuitj-  rwpe^-l- 
ing  "  Illectririlv  ill  Agriculture,  no  n  Mctbod 
(if  I'l-opnlaion  for  Kami  Mai'binct) .  and  ia 
tlic  IVopagation  of  I'lanta." 

The  rrwult  wu<i  not  u-bnlly  barrcil.  la 
(Seniuny  especUlly  ihe  influcncv  of  an 
electric  current  on  vegolnljli-  jfrtnvUi  luul 
l«cn  exiKriiiii-ntett  upon,  iind.  In  Ibe  ii&ual 
ntctbod  of  tlint  country,  Ihi:  temiltK  had 
1>eeii  CArefully  lAbuUted,  allowing  an  iiiintb- 
takabte  inDitetioe  on  variouKgrowthK.  Abo 
rr«nn  llimiiiighum,  Kti^LiuJ,  faaxe  a  long 
euay  on  the  Mibjcct,  aud  ia  Hclitium  soinc 
*  aecouiit  tit  electric  tnuinnia&ioii  of  power  tn 
Ibrrahingaad  other  fann  mnchiuerj*. 

AnoUwT  seetioa  nf  tiiia  ReiK>rt  tte^U  with 
the  tiuuinfncturo  of  cieani  of  tartar,  eaten* 
sl\-ely  uMd  iu  baking  powilen.  nn<l  au  nrttcle 
that  may  some  liuie  form  ii  part  of  oiir 
iixlnwlrv  on  tbia  Coaot. 


andacious  adwilliirm  who  <UscaTCt<'>7  •;"! 
(loitiiitatcd   our   portion  uf  Anierica. 
Irs«  Ibe  nfl(i\e  Indians  who  served    > 
hfiM-  of  the  threat  iiiiLsK  of  our  people.  t-^uM 
not  IrHDUiiit  wballbev  did  not  pofaew.    It" 
only  through  ibc  nKifiiini  of  political  tAta- 
lion    ttiut   we   can    arijuirt:   >ach   mndn  o( 
lboii)'Iil   Hiiil   ai.~ttoii  —  .in    e<tnci>tion   i>~<)' 
conld  not  )ic  attained  duiiuK  tbe  boi^cnu- 
days  of  our  coIoiiUl  csisn  iice.  not  tliinn 
tbe  rule  lA  anarchy    aii<1   lyrjnuy 
niicccp'Ic«l,  imd  certainly  in  the  nJiwi 
of  forty  V earn  Kin ci'  vie  aviiiritcil  tliefi>ii: 
cotislilulionni     law    we    hjive    not    ^• 
[iroi^trated    with    tire    Mgniiii-ancc    o(   --.n 
(;oieTtiiiient. 

Our  vohlical  te){cueraliou  niuM  lie  a  i»rl 
of  patience  and  labor.  It  i^  captvull< 
neccMary  llial  Dicn  and  piiitien  Hhuui'l  1* 
coiitiii»d  that  tli«  country  dou  not  vrrl 
the  <KTeirrs  of  li)>eraton,  Rtalesnieo.  or 
rmtoiciK  of  l4»  iiiid  order,  nho  finrt  intitr 
Ibc  Unii  and  the  eonitituiioii,  (ben  pfno^l 
to  incite  the  people  to  violcnrt  nnd  niunln 
and  concluik-  liy  icekjn^  to  Mlpp^e^^  ull  vg 
nlar  ^o^'vfn'nenl  aud  cee.ilatili^b  in  ibpt'ci 
a  pcrsuuil  desptilinin.  Itiit  the  cunntry  <bB 
iiee<l  ciii/cii*  who.  while  fieelv  eiffn- 
injt  their  political  riKhiA,  procfaini  »  i 
fumUtneiital  prim-iple  that  violence  iai_ 
anatdiy  are  iinp.«r(Iotiab1e,  wbelbet  tliti 
in  or  out  of  powr-r.  and  thul  il  i«  i-m\y  In  ll 
lefottii  of  our  bni!  political  bal>its  ibii  tl 
.\rK*'"t*"'^  RepuWit  can  ever  Iiecoi»» 
worthy  illu.siruliori  of  the  licnclicciKe 
free  iiialHutloiis." 


Conatil  v..  h.  Baker,  at  Ilucnoa  Aym. 
Argentina,  tonliibules  one  half  of  the  re- 
port,  No.  IJ],  un  tbe  anitir»  of  that  <-onfed- 
eration.  which  hac  fonnett  IIk  subject  of 
vobiminotio  former  report*.  In  (act  the 
.\rgcnline  statistic*  have,  a»  vrc  stay  »ay, 
j^rowti  Btate. 

The  present  repun  »,  tiowercr,  a  rceutni^ 
of  Ibe  varioni  ctrcunuilnnces  Ibat  have  gone 
to  make  np  the  hialory  of  the  couulrj-  for 
Ihrvc  ycampMitt.  Tbe  Prei^lcnt,  In  a  niev 
»a^  last  winter,  Ink!  doati  with  much  clear- 
DOS  Ibe  caiu««  that  led  to  <roninicrcial  di>- 
tepnleofthh  coniilry.  Wv  quote  a  part 
of  lit!  atldrcM.  which  indicated  it  bi^h  tle^^ec 
of  kiMi«le(I)£e  and  pctietraliou. 

"We  haw  Dot  inherited  Mich  aptitudes 
mm]  jx>litica]  habit«  since    the    brave    and 


CoiiMil  Wallarv,  at  IMelhoitnK,  A 
tenA*  the  particidnrn  of  titi*  Amcticaa  tin- 
btrr  trade  in  Vk-tcnia,  of  wbicb  we  nlnaib 
knou  a  )(ood  ileal.  Tile  preaent  pfice  i^ 
f  liMMi  to  f24.0l*  per  Uiousand  feet,  of  whict 
alwiut  oi>e  half  h  tax  nr  dirty.  Tltc  rale  k 
B»est«(l  with  reupccl  lo  itdnnxibMM.  fa 
wlut  purpoKc  no  one  can  icU,  unloa  M 
make  confuMoa.  For  CKaniple,  '  < 
pine  under  T  >c  2'^  iiiclics,  fl2i|)  p. 
fcwt;  uuder  12  X  i>  lucbe*,  p'.iai  [" 
feat.  The  former  wie  includes,  of  > 
tiearly  all  hulbliiiK  tiinlvr. 

Tl»e  iinpottulionu  from  thia  OomI  for 
year*  past  of  flooiHiig,  lining  ant)  weaibrr- 
liQanbt  U.  comitinK  milliout  of  feet  iwly.o* 
followR,  lirginning  in  ISAM:  So,  Xt,  Bu.  ». 
and  in  1^";;  down  to  Odoher  only  II  imI- 
lions.  In  tatliH.  pickets  and  door*  tbr  f.i!t- 
tn^  olT  liitH  not  tieen  vi  uitxJi,  but  U<  < 

Tbe  freijiht  on  timber  from  ibii  l 
set  dov.^  at  fhm  lo  Ift.itO.  wbicli  addol  t" 
Ibe  duty  on  Otr};on  titnlicr  of  tbe  snullci 
luet  would  leai-e  Ibc  nitlU  berc  Ie«  (liaa 
iKitbiog,  iu  otlier  word*  the  tnule  ta  about 
<ll>.U(>  per  thou&aud  Icaa  than  poaatlilc 
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One  hundred  mileii  cr  so  etXl  or  Sittwrior  aud  Dululb.  near  tlie 
bead  of  Luke  Superior,  tlierc  i»  a  pcniiinula  cxtriidJiiK  into  tbe 
Idw,  not  iMi  txilil  or  s(i  liMi>;  Bit  ICtrrwniAW,  Mill  I'nrthrr  cn.ot,  whlcli 
praject)!  oat  like  the  pole  of  a  vra|{on  into  ibe  vasl  lake,  and  on  whtrti 
are  Hamtx-Ic.  HouKhton,  and  tfac  great  copper  inineH,  Thb  npjier 
peninsula  liaj;  hem.  in  agev  paM.  frajred  ntitl  ^lit  at  tlic  end  into  now 
drtBched  portiuns  called  tbe  Apostle  Islands,  w  named  beraove  there 
was  ■  doxta  of  tbem.  al'^  Ijccaitsv  thc-ftrM  trxpkimttocia  tbcrc  bj' 
white  men  were  nimic  liy  (Ik  oM  French  Fnlhcn  wbo  altraya 
btinted  lip  >atne  kind  of  ■  sacred  or  chunrh  name  for  all  ktndH  ttf 
placn.  whene^TT  p<n.silile. 

In  tbr  little  bay  at  the  matnliind,  ahrex»t  the  principal  Apostle 
Iritr***,  it  Bayfield.  Wiwonsin,  now.  I  am  told,  au  enterpri<iRg 
lown  with  a  popnlaliot)  numbering  sotnc  t1tou»andv  bnl  at  the  date 
wt  thi»  lunrativc.  IMS,  i»nly  »  Iminlct  with  n  kind  of  Summer  botel. 
MMM  Indian  buU.  camper'*  cahimt,  and  a  (Ip^-cmmcnt  land  agent. 
tbe  whole  not  exeeeding  a  hundred  jKople.  perhaps  not  fifly.  Senator 
Rice,  or  Minnesota,  hail  a  ciirktu«  log  hoiuc  there,  set  op  on  posts 
twelve  feet  <«-  mare  ab«ivc  tbe  K^^und.  where-  be  eame  and  lived  in 
Summer  Sot  »  time,  to  be  •tliut  oat  trom  the  world  as  otic  michl  uiy. 

(tn  one  of  tl>c  Ai<urttte  Mlainb  wan  an  old  cborch  Imtll  by  the 
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FnUiers  just  a  centno-  before,  while  on  their  way.  U  may  be  calW,! 
from  Liuwer  Canada  tn  the  Upper  Mi&sifisippi,  liad  left  tlicir  iiatDcsJ 
in  La  Solle,  Joliet,  Mnr((uette:  nlso  l-n.-iioh  iiamc^  like  I>e.s  Mnines, 
Prairie  T>iichic!i,  I^  Croix,  and  nioru-.  Tlic  counirj-  has  Iherefore 
been  twice  discovered,  so  to  speak,  by  the  French  Fatlicrs  about  20" 
years  a^,  and  by  tlie  modem  improt'er  nbont  twentj-live  ytarnaga, 
when  classic  Duliith  was  founded. 

The  Chippewas  (Ojibways)  wcm  there  at  first,  and  arc  thrtc 
now,  hut  sadly  altered  in  these  later  years,  in  some  ways  for  good, 
in  other  ways  for  bad.  They  are  Indians  still.  All  tho  blessing* 
of  civilization,  as  we  call  it,  premised  iipon  them  by  ail  the  art« 
known  to  proselytUin  for  a  hundred  ycant  past,  lias  only  in  ptn 
erased  the  old  in&tinctfi,  custwns  and  mode  of  life,  as  our  narrative 
will  show.  I 

In  I8I1S  11  etiinpany  of  a  hnndnNl  or  more  exclIrsi(mlst^  went  of 
the  Lakcson  the  AVrtwuia'.  It  was  btr  last  trip  for  the  season.  The 
journey  is  one  of  the  most  interesting  for  tourists  that  exists  any 
where  in  this  country.  The  excursions  twgin  at  Biiflalo,  and  end  at 
Superior.  S.MW  miles  distant  by  the  water  course  thnaugh  Lake  Eric, 
the  St.  Clair  Ri\-er,  Lake  Huron.  Saull  Ste.  Marie  Canal  into  Gieil 
Superior,  and  oni  to  it»  very  apex,  a  !ihar^>  tongue  of  water  rcaehins 
away  into  the  Northwest,  as  lake  Michigan  docs  at  Chicago. 

The  trip  we  name  was  in  llic  later  part  of  September,  or  tlie  fint 
of  Octot>cr,  after  which  there  a  danger  of  atonns,  cold  weather  and 
ice,  ending  the  excursion  business.     The  Portage,  as  it  is  called,  an 
estuary  tliai  reaches  into  and  nearly  across  the  Keewenaw  Peninsula 
aikd  forms  the  only  waterway  to  the  copper  resioo,  i>  the  first  placei 
el««ed  with  ice,    and  whi^i  these  places  were  cut  out  at  that  daW 
there  was  not  business  enough  in  tlie  upper  lake  after  the  first 
October  to  justify  a  large  steamer  going  up  there. 

The  KteztfMaif  was  a  large  paddle  steamer  with  a  beam  engine,] 
and  the  usual  amount  of  "  top  hamper."  a  fnll  saloon  above,  asecoofti 
deck,  with  a  "■  Texas"  still  above,  veiy  like  a  riwr  steamer,  but 
tmmeii-tely  stronger.       We  had  a  6ne  journey.      The  owner  of  tli^H 
boat.    Captain  Wanl,  and  other  people  of  pmmineoce  in  the  lalce^ 
region  were  on  board,  and  no  pains  were  3])ared  to  make  it  an  exatr- 
»ion  trip.      The  weather  was  fine  all  the  way  until  we  entered 
bight  of  Lake  Superior,  anil  ttegan  heading  in  to  Sai<enor  CityJ 
where  we  met  a  gale  of  wind. 

It  was  a  new  experience  to  most  of  the  passengers.      The  S|»a] 
rose  j»  clouds  over  the  bow  of  the  steamer,  and  the  jar  and  con 
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don  Mcamd  dAnt^rrmiv  The  wind  drm'c  the  wntrr  out  a(  the  hnr* 
bcw  Bt  Superior,  where  there  was  liarely  deptli  enough  to  tnlcr  ia 
calm  wvatber,  and  wlicti  about  ten  miles  from  ttir  harlxtr  the  A'fr- 
■nnuitt-  came  ilun-ti  R-M  ou  the  .<au<l.  »ud  «hook  aji  even'  jmni  in  her 
framlnft  The  ^hixk  wa>  lerriiic.  llic  BkipjKr  called  dovni  to  the 
BUitc  to  thifl  the  chain  hoxe*  to  port,  as  well  a»  all  inuvaltlc  wrjghtx, 

lied  to  tbc  steward  to  call  the  pancnjiers  to  windward,  nnd  then 
tip  to  tlie  roof  to  wear  the  ship  and  tuni  her  in  the  seas.    ' 

I  Hambeml  up  after  the  captain  to  Nee  what  would  occur,  he  6iiw 

'and  said  "keep  below."      I  pretend  not  lu  hear,  and  held  my 

Tbc  boat  IxrEnn  to  i^wing.  nnd  when  the  wind  caught  Iter 

tbc  port  Kide.  nn<I  the  iell  into  the  trough  i>f  the  !«r:tx,  I  wiiH  *uie 
the  wu  gone.  The  anRle  of  the  roof  wan  such  that  I  would  at 
oficr  haw  slid  oil  in  the  .ten  if  it  had  not  been  for  a  projecting  Hiovr 
pipe  which  famished  a  mooring.  She  went  round  howexer.  aud  in 
fin*  minutes  wasNcnddtng  Iwriffc  tlie  wind  on  nn  eveu  keel. 

I  went  down  below  into  the  cabin,  and  there  wa»  cham  of  all 
thinp  animate  and  inanimate.  The  'Steward  decLired  with  profaoity 
there  ms  not  a  whole  dish  on  board.  The  chatn  wete  piled  up 
■KaiiM  tbc  lerwanl  bulkhead,  and  passengers,  such  ««  n'cir  not  hi 
h)->IcnC5  <ir  bun,  were  running  about  nearly  distracted.  I  haw 
■iDcie  then  been  buffeted  in  the  Knt^Uhh  Chimuel,  .-ihouk  up  in  the 
Germau  Ocean.  piHinded  in  the  Baltic  Srra.  and  koi  a  mid-winier 
bBnrkaseIn  the  Korth  Atlantic,  but  never  liavc  neen  cabin  hanii>cr 
H)  oearlv  MtuAhed  Id  pipcc»  n.i  nir  Ihift  tK.va.^iuii. 

At  kftU  one  half  nf  our  pAVcngers  were  tnoked  to  Superior  to 
cTDOft  from  there  by  jtlagc  to  St.  I'anl,  two  hundred  miles  between 
tbc  Lake  atMl  the  Mis^L<v<iip|ii,  but  this  disAppoitilmenl  van  not 
tbeacht  of  then.  We  ran  bnclc  ainul  fifty  tntles,  and  then  stood  in 
Jot  the  Apa6t)e  li'Unds  >tllh  the  wind  ou  the  after  (jDaricr.      Thu 

Inccd  a  peculiar  motion  cnntlucive  to  aroMCktirH.  and,  aa  (he 
ritcan.-nt  had  gone  ilown,  every  one  not  a  sailor  was  in  misery. 
Tbr>'  did  not  care  about  Superior,  or  any  other  place,  and  seemed 
bKiifcreiit  then  as  tu  whether  the  Unt  sank  or  nol. 

At  lii-e  o'ckick  we  made  Bayfield.  Wlficunsin,  and  landed  there. 
E«Tr>uoe  Kanificnrd  Un  the  >horc  and  loon  got  over  ma/  dr  mtt,  to 
think  of  the  divj>|ioinlnient  of  having  to  go  back  to  Mur()uetle,  and 
•  InoB  joarne>-  b)-  mil  fcet  to  St.  I'atil.  or  ebe  gi\-e  op  the  trip.  For 
fliyirif.  t  had  sent  a  gun.  fishing  tackle  and  Mnuc  businoA  mallcra 
^oBi  Cinciiroati  to  Minneapulia,  and  had  no  idea  of  abarvdoninic  tl>e 
journey.    As  the  steamer  was  rounding  in  to  Bayfield,  I  retuarked  to 


3  friend  tliat  if  some  one  would  join  me.  I  wouM  ko  ashore  Ihwc, 
and  in  some  way  make  my  way  back  100  miles  to  Superior, 

A  tall,  litte- look  ill);;  young  inaii  who  stood  near  was  listening. 
He  came  forward  and  Mid.  "  I  am  your  man  :  here  i*  my  card.  1 
will  stop  licre  if  you  say  so."  I  was  pleased  with  bis  courage  and 
nppeamttce.  and  tlie  bar)j;aiii  wns  at  once  coiicItKled. 

We  look  our  baggage  ashore  aud  ^vent  to  the  little  hotel,  the 
passcugers  laughing  at  us  and  baulcrtng  us  about  such  a  ridiculous 
i,*eiiture  fts  stopping  there  off  the  lii.sl.liout  of  the  ?%ason.  and  not 
one  of  thetn  l)elieved  that  such  a  foul-hardy  thing  would  be  don:. 
My  companion,  Mr.  Charlton,  a  Caiiadiati,  coolly  lit  hi.s  pipe,  stt 
don-ti  on  the  whitrr.  and  we  wailed  there,  watching  the  stcatntr 
mow  away,  iwing,  and  start  on  her  journey  for  home. 

Charlton  proved  a  tnan  of  infinite  resources  and  "grit,"    He 
was  a  woodsman,  skilled  in  all  crafi  of  that  kind  ;  and  I  a  water- 
mau,  all  my  life  about  or  on  that  element.     I  proposed  a  boat  aat 
rctuni  to  Superior.     "Boat  it  is."  said  he,  "I  am  ready  for  any- 
thing." 

Next  moniing,  afler  a  rest,  we  scoured  the  little  town  and  fonnd 
a  boatman  who  said  he  would  go  to  f^tipcrior  if  wc  wmild  help  him 
"handle,"  and  the  weather  bid  fair.  We  informed  th<:  hotel  pcv)- 
prielor  of  our  intention,  which  called  oat  remarks  about  as  followf 

"Go  to  Superior  in  that  boat!  You  arc  crazy.  A  fifty-ton 
achooner  could  not  do  it.  Why,  its  blowing  forty  miles  au  hour 
outside  the  cape,  and  will  be  till  next  Spring.  There  are  no  harbors 
you  could  find,  and  the  wind  is  ofT-shorc  all  the  way  afler  you  round 
the  poiul.  Vou  had  better  btiy  some  grave  stonoi  and  be  baricd 
here  on  land,  dn-  and  respectable." 

This  settled  the  boat  scheme.     The  hoM.  was  an  old  lake  sailorj 
and  understood  the  matter  fully.     We  gave  tip  the  idea. 

That  e\'eniiig,  sflcr  supper.  Charlton  went  out  and  made  llu 
acqnatntancc  of  the  V.  S.  land  agent,  coming  hack  to  the  bulel^ 
aboat  9  o'clock  for  scnav  wine  and  a  bojt  of  cigars,  1  Ic  returned  again 
about  1'2  o'clock,  to  say  the  ageul  had  agreed  to  let  us  take  his  ^rfl 
«ying  wagon  across  to  St,  Paul,  or  to  Sunrise,  oti  the  Si.  Croijt^ 
River,  from  where  we  could  reach  Sl  Paul  without  difficulty.  He 
infnnued  Charlton  thetv  was  nothing  but  a  trait,  periia|)s  no  bridge^fl 
and  no  one  crtMsed  there  except  an  Indian,  twice  a  moath.  with  the" 
mail  carried  in  a  package  on  the  top  of  his  head.  The  distance  w.i»^ 
two  hundred  miles  through  an  unbroken  forest,  with  only  an  Indiai 
station  here  and  ibeie.  n  day's  journey  apart,  where  the  "  mail" 
camped. 
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il  ila>-  CharltfMi  fuumi  ati  Indian  wbo  bod  two  ponits  and 
take  us  lo  Sunritie  i'oi  £^.0(> :  we  to  rumisb  evcr^'tbiiig 
bol  the  botws.  ami  iitsurv  aKnin&t  accident  to  then].  We  duHxl  (he 
ftod  1  undulook  the  conimiiuary  ilult<»  of  tlic  expedition  by 
BtTBCtinK  tur  a  i"tK  *^  brrtul.  iIium;  itKligntiblc  n»»e«  <.-&llcd 
**bMcnit«"  in  t)>e  tveslem  a>untr>' :  boiled  fowls  and  a  hum :  foar 
\mf»  of  oats ;  aa  axe  :  some  tobacco  ;  afua  vifa:-  oiir  laKKagc.  and 
an  old  «hol  gun,  with  one  bmrrd  operative,  made  iiji  tlie  «[tiipnie»t. 
That  cvcninjE  vrv  loaded  up  oar  wagon,  itupecled  llie  hones,  the 
iBdian.  atul  other  delaih.  and  then  n-etit  out  on  the  rniile  three  or 
CiNtr  mile*  to  fiali  fur  trotit  and  »tAy  all  night  in  a  %liin)[le  i-atnp. 
Wc  caaitht  a  fine  loi  of  the«e  fisli,  which  are  plentiful  in  all  «trc«ra« 
■owine  into  the  lake,  bat  not  in  atn:ant»  Ainrtng  the  other  way,  lo 
the  MttiAiittififii. 

At  V  o'clock  the  next  morning,  our  wagon,  the  Indian,  and  ont- 
alunjf.  We  lit  our  pij^eK,  clinilicd  tip  In  the  after  scat  in 
;i>a,  and  i«ltlcd  ourselves  for  a  conilbruhlc  ride  to  Suiiriw, 
oo  the  St.  Croix.  The  Indian,  like  all  of  bi«  race,  was  taciturn,  mw 
ercrytbing  but  made  no  itigit.  and  to  Uii»  tlay  1  know  not  if  be 
underHood  what  we  said.  When  we  climbed  up  on  the  wagon 
teat  I  beard  htm  cbuckltr  and  «aw  him  hide  his  face.  We  started. 
ud  in  BvK  minntes  the  Indian  nbnink  down  into  the  front  a(  the 
wa(Dii  below  the  neat,  and  the  next  uiiiiutc  Charlton  ond  I  were 
ignomttttouUy  bru»hed  off  by  the  low  limb<t  of  the  pine  trees.  Wc 
took  a  «arvcy  of  tbe  our.  and  saw  at  once  that  tlicre  wa»  no  >ucb 
thing  aa  riding  un  the  wagon.  Charlton  climbctl  up  again  lor 
anther  trial,  and  I  tO(^  the  gun  and  went  aliead  on  the  trail. 

The  scene  and  surrutiudrngs  were  novel  to  me.  The  hirent  wa« 
wild,  dark  and  atill.  The  trail  thiA  far  was  clear,  beaten  by  the 
Indiana  who  gathered  whortleberrieii  and  carried  them  out  to  the 
lake  to  be  nent  down  tn  I>etroit,  ItuRiih),  and  el5m~here.  The^c  bci- 
rics  grow  in  profusion  tlicre,  ttot  in  the  forest,  but  in  the  burnt  land* 
which  we  began  to  ctom  alwut  ten  tnilc^  from  the  const  These 
bcfTie*  are  also  dried  tx  prcurved  in  stMne  way  by  the  Indians,  for 
Winter  use.  and  are  certainly  a  reftncmcnt  un  ordinary  Indian  fiwd. 

Hy  improvising  bridges,  cutting  trees  out  of  the  trvil,  and  work* 
iog  hard,  besides  tramping,  wv  mode  2()  miles,  reached  "Spider 
Lake  "  atul  camfied  for  the  first  night,  "fipidcr  I^kc"  deaerred 
its  name  :  after  trying  for  some  time  to  dip  np  a  pail  of  water  with- 
iml  having  a  swarm  of  water  spidere  in  it.  the  attempt  was  aban- 
(kncd  and  wc  atrainc«l  souic  throtigh  a  ctotli,  enough  tor  sailer. 
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The  niosquitos  were  thcr«  in  t«gioii&.  I  hud  leunie^l  :o  combal  ihcm 
ia  Arkansas,  and  Cbarltoti  had  done  tlic  like  around  Lake  St. 
George-,  so  ive  ninnaged  to  sleep  some,  and  renrlied  n  second  day  mi 
the  joumej-.  Tliis  was  much  like  tlie  firal.  bul  the  Inkes.  of  wliich 
then:  were  many,  changed  In  their  nature  as  wc  IcA  tlie  coosL 
Anent  tlits  matter  1  niiist  digress  here  to  note  a  fact  which  seenu  to 
controvert  ihci-ttnimon  theory  respecting  the  K^-iicsis  of  jirairies.. 

Soon  after  we  left  the  coast,  and  gained  the  general  le\-el  of  the 
oountrv-.  there  nppenred  pot  holes  or  sinks  of  shihU  size  froni  fifty  ta 
a  hiuulrtrd  feet  in  diameter.  These  Mctmeil  to  be  excavation.^  smi 
looked  strange,  because  in  any  comiiTy  covered  with  clay  soil,  aucfa 
holes  or  basins  if  they  existed  at  all  would  be  611ed  with  water. 
Here  ihey  were  dn-  down  to  the  %tr>'  bottom,  where  there  was 
iisitally  a  thick  growth  of  American  sarsaparilla. 

The  whole  country  seemed  to  be  covered  with  sand,  onlj*  a  Hgbl 
mold  of  ^T^ctable  ninllcr  on  lop  under  the  timlicr,  dccotDpoxd 
litter  of  the  fii  growth.  These  pot  holes  liecane  gradually  Lii^rns 
we  left  the  Lake  const,  and  nt  thirty  miles  or  so  began  to  have  suuie 
water  at  the  bottom,  with  clean  shores,  so  one  could  apjiroacb  the 
edge.  The  basins  grew  larger,  so  did  the  water  at  ibe  Irattum, 
until  a  fringe  of  grass  appeared  arotmd  the  margin.  This  grus 
fringe  grciv  wider  as  «-e  went  on  toward  the  "  divide,"  or  where  the 
waterslicd  was  westward.  Soon  we  could  not  approach  the  water 
at  all.  Iiecause  of  the  bog  that  surrounded  it. 

As  we  went  on.  the  grass  and  boj;  grew  wider,  and  the  water  less, 
UDtil  only  a  spot  in  tbe  center,  and  finally  di-sappeared  altogether, 
the  basins  all  the  lime  becoming  laiger,  flatter,  and  shalloweT. 
imlil  tbe  little  pot  holeA  near  the  coast  had  dc\'eloped  into  prairies 
of  grass,  stuall  at  first,  but  growing  laTjer  and  larger  aud  more  solid 
on  til  the  transition  was  complete,  and  Busily  until  the  timbered  or 
higher  lands  became  the  exofption.  and  we  nm  in  a  prairie  country.  S 

This  strange  matter  I  have  ne\'er  beard  disctiawd  or  coostdcnd.  V 
and  ima^nc  it  lenns  on  intenesling  geological  bet.  Of  course  no 
ooe  would  attempt  to  account  fur  the  trveless  plains  of  the  We»!t 
00  such  a  hypothesis,  but  the  spots  of  prairie,  such  as  arc  found  as 
£ir  east  as  Xortbem  Indiana,  and  all  o\-eT  tbe  high  Xorthwcst,  have 
DO  doubt,  sncb  an  origiiL  The  depresnons;,  fron  pot  boles  to  basins 
of  tboitsaads  of  acres,  I  ntu&l  leave  to  chose  more  fatnitiar  with' 
tlnee  remote  causes  that  give  to  the  fine  of  earth  varioas  fisatare* 
tbe  kind. 

Getting  back  to  oar  joorac)-.  the  acvond  night's  camp  vas  like 
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the  Rr^t,  unkv)  tlw  tjuonttty  of  nioMiuitos  vraA  more.  It  vriu)  abont 
the  lost  (iaj-^  of  their  career,  and  white  blood  was  not  a  common 
nfMsl  aioaiMl  tbew  lakes.  We  hnd  durks  for  uipper  this  ereuing, 
■ad  fM  other  cxYtiings,  and  h<rre  were  iluvks  ihiil  would  please  nn 
epicttPC.  In  tbcAc  highlands  there  v*  fresh  water  and  piitc  feed,  «nd 
UMrewssocMWol  thflt  pun^vnt  fi<>]i>-  flai^v  orthc  Nolt  vralcr  i-arietks. 

It  was  a  most  Intetntini;  thttiK  to  wnich  mtr  Indian  dri\-er  brinK 
down  dncks.  they  were  flying  overhead  front  one  lake  to  another,  at 
htfh  speed  and  in  Mrvight  litie(«,  and  how  that  son  of  the  forest 
iionld  Kc  them,  apporently  withunt  hxikniK  np,  was  a  myMery. 
Tbe  old  ooe-borrelcd  gnu  he  kept  ciircfully  in  a  kind  of  cloth  cover, 
and  while  inovini;  along  we  would  otmcrve  him  anddenly  drop  the 
lines,  nnalrip  the  old  K»n.  nmt  aUmt  (he  time  he  mnld  lirinji  it  to 
pontkni,  the  ducks  would  come  in  view.  He  rarvlj*  inisiwd,  and  bis 
weing  them  coming  was  less  ra>'steriou«  than  hU  finding  them  after 
tlic>'  came  down. 

I  tried  niywlf  to  fintl  them  tn  the  high  gram  and  roxheii  annmd 
tbr  lakes,  but  oa  well  might  haveM«n.-h«d  for  the  pnn-efbial  needle 
in  a  havfftack.  The  Indian  would  Kt^  down,  move  •ileallbily  into 
tbr  high  graM,  hi«  black  eye«  gU^te^i^g,  an<l  by  some  "igu.  perhaps 
aoene  mark  beyond  or  Mime  distutbancc  of  the  vetI«tatioii.  lie  would 
walk  stmigbt  to  a  duck  mid  pick  Jt  up. 

On  the  third  day  out  I  »hot  a  rovm,  and  have  never  ceased  to 
regret  it ;  tlie  plumage,  jel  black,  wan  yet  tlie  nHMit  gorgeou.<)  imagin- 
able, and  in  the  «un  gave  tbe  most  beautiful  changing  hur«  like 
the  gloAA  of  satin,  Init  finer, 

Ea^lcfc,  or  large  hawks,  were  never  out  of  irigbt,  and  the  scream 
of  terrilied  quail  and  gToti««  wax  heard  at  frequent  intervals.  The 
hawks  wtatld  >il  perched  on  the  tufM  of  the  highest  irco.  uMially 
burnt  one*  without  foliii|:;e,  and  to  m«  therm  dart  down  on  Ibeir 
i-ictim«  wan  lerriBc.  It  ufTorded  a  problem  in  d>-namics.  One 
woold  Ihiak  that  to  Mnp  within  a  few  fret  would  kill  them,  and  my 
heticf  is  iher  do  not  Mup.  bal  1>ni*^  cir-wr  their  {vey,  Ktmmtng  or 
coafoMng  it.  and  on  a  return  swoop  aelze  it. 

Do  tiK  fuunh  day  out  we  teachcd  a  regular  camp  or  tesidence  oT 
■  civilt<ed  Chippewa  who  had  hailt  n  houxe,  or  several  botuw*.  snnte 
of  ibem  oTwhip-iawcd  tioardn  or  plank*,  and  here  we  learned  a  good 

.  of  Indian  cofltuns  in  thai  cnuulry.   Our  host  nbowed  oa  leligiona 
biwln,  printed  in  hi«  langnagc,  and  bad  the  interior  of  one 
of  Ins  botttet  <)tute  covered  with  pictorial  «b«eU  (mm  \-ariowt  aerials. 

He  was  a  mighty  hunter,  and  that  year  bail  to  his  arootint  thirty- 
five  (kcr,  arraral  bean,  and  a  culkotiDa  of  pells  from  amaller  aai- 
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uiaU.  He  had  been  wounded  by  a  bite  from  a  Ixar  that  criisbe 
one  of  Itis  kiiem.  nnd  wait  Innic.  Our  man  }ia<l  some  duclc-c  which 
were  to  be  prepared  for  Kupjwr.  These  were  tumett  over  to  the 
women,  and  it  was  a  iiian-el  to  see  how  so"jn  the  feathers  were 
strippe<l  and  the  game  pottc<l.  ^Vc  had  }ierc  com  bread,  potatoeii. 
and  coffee,  all  prepared  out  in  the  forest  awny  from  the  house,  the 
bo^  explaining  tJiat  Indians  never  cooked  in  the  house  or  staid  in 
it  dnriii]{  the  sumtiicr. 

We  were  n<iked  if  we  wanted  fish  for  lirealffast,  "  ^-ery  Ercsb  and 
just  caught,"  the  man  explained.  I  made  him  promise  lo  wake  mc 
in  the  morning  to  accompany  him  on  the  fishing  cxcwrsion,  ^vhich  be 
did.  He  went  to  n  streatn  near  by.  where  there  was  constrnrted  what 
is  called  a  "  6sh  pol "  in  this  wtslcm  connlry.  Il  is  an  Indian  con- 
trivance, or  trap,  made  of  small  poles,  and  is  a  sure  catch  for  any 
fish  descending  the  stream.  There  is  a  dnm  and  an  overflow  vr 
waste  \vn>-.  the  water  pouring  over  on  a  bed  of  small  poles  set  at  an 
inclination  of  twenty  degrees  or  so,  pointing  back  under  the  dam 
where  there  ui  a  pool  to  contain  the  fish.  When  one  goe.«  ov>er  the 
dam,  he  lights  on  ibe  screen  of  palctt  through  which  the  water 
escapes,  and  wiggles  back  into  tltc  pool   without  hope   of  escape. 

The  Indian  took  a  kind  of  rake  and  drew  up  on  the  apron,  a 
"  pile  of  fisli  *'  two  dozen  or  more,  and  after  selecting  Ibicc  or  four 
black  bass,  he  raised  some  poles  in  tite  bottom  and  let  ttw  remainder 
oat :  the>-  went  down  the  stream  by  scores,  on  their  journey  which 
had  been  here  so  mysteriously  intermpted- 

•■Much  moiv  tomorrow"  said  the  Indian,  and  wtr  went  hack. 
While  eating  our  breakfast  we  bad  an  example  of  his  rJcill  with  a 
rifiethat  I  am  almost  afraid  to  relate.  A  large  hawk  csme  down 
among  tlie  fowLt  around  the  hotise.  raising  a  greal  coamotioiL 
The  Indian  sprang  up.  seized  a  rifle  from  tlie  wall,  and  ran  oat. 
we  folUiweil  to  set  the  fun.  The  hawk  was  sailing  aroond  in  a  circle 
at  least  three  hundr^  feet  high,  quite  steady,  and  watching  us. 
The  Indian  braced  himself,  pointed  his  gnu,  and  kept  moving  it 
with  the  hawk  for  some  time  and  finally  fired.  The  huge  herd  came 
down  like  a  stottc.  but  I  must  always  think  il  was  an  accidetit. 
because  the  In^an  was  so  elated  o\-er  tbe  feat. 

The  next  day  braiqcht  ns  to  the  Sl  Croix  Rtvvr.  a  larKe.  rapid 
stiean  eren  at  that  aeasoo,  which  we  forded  with  difficulty  and  r^ 
and  i«  the  eT<aung  w«re  again  among  white  men  and  civitizatioo. 

Thia,  only  twenty-five  i-eors  ago.  naw  a  railway  and  EBims  all 
along  the  same  route'  HaySeld  a  ootracmai  port  and  snail  citr, 
the  Apostk  Islands  a  popular  snmiaer  lesoct ! 
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Ml.  IloU,  Utc  imciitor  uf  ttic  immp  dc^iCTibctl  ia  tbc  abuvc 
palctit.  lux  aJneadjr  coatril)utc<l  wise  valunUlc  features  in  wtch  appa- 
nla*.  His  «1upTcs  piinijis.  whirh  rt^cvivcrl  thr  hittKir  of  an  nwardof 
tbc  Scott  mctUl  by  tUc  t'nuiktiu  IiL-itiiutc,  uT  rhilatklpliia,  axv 
UDong  tbc  uniqur.  as  wvll  as  i-alaablc  improvements  io  tbc  intricate 
an  "f  "  moving  fluiiU."  ««  VIt.  Hawk-tlcy.  vA  lAwAiM,  cuUn  tU 

Tbfac  pamp«  arc  vcfy  well  kntnni  u  aluKwt  tlic  ualy  duplex 
Ij-p*  with  Blciim-RKivcd  valves,  ami  operating  by  a  peculiar  motion 
of  tbc  pistcmf  itiat  permit  the  valvi^  to  rk»ieca«ly  at  tacb  rod  of 
cadi  tCrokc.  Thi»  wait  a  micrvUuI  aittrnipt  to  iraprove  tbc  aclioa  of 
pttfl^Mi,  but  not  to  alter  the  mclhotk  or  principle,  to  so  call  it,  on 
iridch  reetpfticating  pumtw  ad. 
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Since  tlie  imrotluctitni  of  the  Hall  duplex  inimps  there  lias  I 
a  goo<l  deal  learned  respecting  iiilenial  forces  set  up  ia  pumps  with 
intermittent  flow.  The  diajtrams  of  Professor  Riedler,  recently 
mciiUonctl  in  these  articles,  disclosed  operating  conditious.  even  of 
high-cliiss  piiiii]ii(,  tluLl  were  n  revelation.  He  prei»«d  reform  as  far 
OS  one  innn  iisitally  does  in  sueli  esses,  Lut  it  is  evident  to  most  per- 
sons that  iniich  remains  behind.  He  increased  the  speed  of  pump 
pistons  from  100  feet  to  300  ftrel  »  minute,  utid  dosing  valves  with- 
out noise  or  jar,  but  he  "closed"  them,  consequently  only  irapro«it 
tlic  old  methods,  adding  "  positively  moved  ""  valves,  improved 
n-atcr  duels,  higher  efhcieucy  and  doubled  the  duty. 

Now  there  is  dimly  seen  a  possibility  of  the  valve*  of  utdi 
pumps  not  closing  at  all.  and  of  a  continuous  flow.  We  can  abi) 
see  approaching  some  rtcoKnitiou  of  llie  fact  thut  crank  motion  is 
not  adapted  to  pumping  at  all,  that  is  to  economical  and  still  pump- 
ing, and  that  the  water  following  the  ordinates  of  a  crank  cuirc 
is  a  most  unnatural  kind  of  operation. 

This  we  Icnow  Li  ii  revoluttanar>'  proposition  eonsideriiig  hov 
great  a  share  of  our  water  pnnips  arv  operated  by  cranks,  but  if  one 
will  stop  to  consider  a  body  of  water  fifty  to  a  hundred  feet  long, 
v\-ei^hing  &'2.^  [lonuds  to  a  cubic  foot,  following  the  variable 
movement  pruiluccd  by  a  crank,  it  will  seem  absurd.  Suppose,  for 
example,  hoisting  niaohiner>'  fur  goods  or  passengers  was  o|)erated 
on  sucli  a  metliod,  and  tluit  the  toad  was  picked  np  by  half  stroke<i 
of  a  crank  and  90  prai>eUed,  no  one  would  think  of  such  a  thing, 
still  this  is  the  cotumon  method  of  raising  and  forcing  water  fronij 
the  intake  to  the  air  ■viseel. 

Tl»ese  remarks  bring  iis  to  Mr.  Hall's  pccsem  petenL     It  con- 
tain:^ a  large  number  of  drawings  and  diagrams,  oiily  asmall  portk>n| 
of  which  are  reprodtKcd  lieiv.  only  sufficient  to  iltn^trale  the  mail 
features  of  the  invcntii^n.  , 

Id  the  drawing  abo\'e.  which  is  a  side  \iew  of  oae  of  tlie-  inimps.' 
W  W  represent*  two  pump  barrels  arranged  in  the  tJ  form,  aadj 
et^nivmlent  to  ouv  ^trugfat  barrel  with  the  two  bucket-pistous  roovir 
in  opposite  directkns.  It  is  equivalent  to  "beiMlhq!  the  barrd^ 
aroutid."  so  to  sficak.  so  the  two  pistotis,  iostead  of  BK»*ing  itppo- 
stely.  csn  move  together.  It  is  tut  m  comtnoti  arrangoucut.  ooe 
•dni<t«d  at  first,  h)  &r  as  we  koow.  h>'  Swiss  makrrs.  and  called 
valrdess  patnps.  becatxse  no  \-ali-e»  an  cmptored  except  those  m 
the  pistons.     C  is  the  inlet,  and  />  the  dtschar^  way. 

In  tlw  present  case,  howcwr.  the  pistroos  do  not  more  togetber. 
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II  with  a  rapid  iiiwan!  ami  niove  mitwani  tir  wfjrkinc  sirukc.  con- 
lied  by  ibc  d^^^ng  cnnks  Jf  and  a  a.  with  links  aiid  lc\-ci»  M 
shown,  prodncing  an  Dniforai  workiDg  movtfinent  rs  indicated  to 
Ibc  diagram,  Fig.  S.  wlikb  u  thus  referred  to  to  the  flpcdficatioti : 
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"PIk.  3  U  a  dtart  ithowiiiK  f;r31<hion11v  tltc  n-lative  in(i\-i:mmli« 
of  \hc  piMons.  the  \Trtical  lines  hcin^  spaocd  apart  to  icpKscnt 
eqiud  intervals  of  time  —  lumdy.  lliirty->ixtli>  <il  a  rrvnliui(m,  nr 
t«!  <lein*c« — while  the  cun*cd  hnes  indicntc  tlic  jicniiiuit!*  of  the 
ncsperti^c  piitons  at  the  successive  iutcrvals  of  time." 

In  ant4her  part  of  the  Mime  «[>cci6catioii  there  are  the  followinf: 
words  reUtiug  tt>  irotitmuuu-s  flow  : 

"  Ptunps  u  onlinaiily  roniiUiH'Icd  impart  an  intcrniittciit  nu>i*c- 
mrat  to  the  cntiintn  nf  water,  tlic  I'olutnii  heinit  Umx  lifted  liy  the 
thmrt  of  tlic  piston,  nnd  eoniinK  to  re^t  and  remaining  seated 
a|:«uut  the  cheol:-v.iUv  diiriuK  the  return  «tmkc  of  the  ptsion.  so 
Ibat  Qpon  the  tK^inniiiK  <>f  the  next  Mrokv  the  colutnti  haa  t«  he 
■gain  itatted  aKuiti^t  the  rvsi«1»ncc  nffrretl  by  its  tnvrtia," 

Thcxe  doahlc-Iam-lKl  hncket  immpfi  are  \ry  far  the  iieareM  lo 
producinf;  a  continiion^  flow  when  operated  In'  direct  steam  prcsKurv 
or  other  meatis  nf  pnnlnnufc  an  uniform  rnte  (tf  mot'ement  during 
the  working  ftlfukc.  Tlii»  is  prcciwly  what  the  in\TDlur  ia  aimiuK 
at,  and  ha«  accomplished  here,  »»  is  wt  forth  in  a  prentnUe  to  iIk 
specification,  bat  oiic  ramK>l  help  wishing  the  <.Tgink  eliminated 
wbrn  it  involvis  expeiKi^T  gearing  Mihject  to  wear,  ami  directed  lo 
fiiartiuna  nliich  it  Aeemii  should  be  attained  n-ithout  a  crank  at  all. 

The  fiinctHins  and  results  fbnshadowcd  in  the  prewnt  inrenlion. 
if  wc  mtatake  not.  point  In  aime  entirely  new  modi6eaiion  nf  pump- 
tnc  apparaiiu  in  ilic  near  future.  We  have  gone  oii  for  mmc  cen- 
tnric*  raiding  and  forring  water  In*  "  jetka  "  inatead  of  panhing  it,  a 
method  that  wmild  not  he  thonght  of  in  conncrlimi  with  nnv  other 
kind  of  mawv  having  etiual  weight,  or  any  appreciable  n'dghl  for 
tltal  matter.  A  reason  for  this  is  that  in  all  of  our  concvptiom  of 
fluids  their  nobility  i^  the  chief  chancteriatic.  and  we  do  oat  cod* 
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c«ive  of  Ik  six-lnch  pi|>c  Riled  with  wntcr  Wing  the  same  in  wcf 
and  uiuvli  li'BS  elastic  Uiaii  a  bar  uf  iron  '1  %  inches  in  iliameler  of  J 
same  length. 

Just  at  the  liiiiL-  of  writing  this  thrrc  came  to  hand  nn  accd^nl 
b)*  Mr.  Arthur  Rigif,  of  London,  of  a  high-speed  coiitiiiuou5.-Bo\v 
piinip  employed  in  a  water  works  near  London.  It  is  of  the 
hucket  plunffcr  type  with  tortuous  passages,  but  capable  of  continu- 
ous flow  to  -•*uch  rtii  extent  as  to  avoid  shock*.  Mr.  Rigg  i»  an 
eugineer  of  gooil  prufes>ionnl  standing,  and  we  menltoQ  hia  views 
as  cuiiK-idiiig  with  what  hits  been  written  respecting  pumping 
by  "jerks." 


f.  S,  PaUit  No.  4S6jrS.  Na:  /J.  'Sq». 
ilbriK-VTorM  (Jfarlmr. 
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Tbe  {[<K>a«tTj'  and  litcnitare  of  w^«m  ^e«rt()|;,  or  tangent  geariag, 
whicfa  is  a  mttcfa  better  luuue,  is  volumioioas  utd  complete  if 
were  DiK  for  tbc  idi(»>-iin«»a  of  tbr  gming  itself,  and  it&  refusal  to 
cooicam  to  the  gr^>hic  and  written  lairs  laid  down  far  its  operatioD. 
Of  this,  however,  we  wil]  speak  forther  oo,  first  ooticit^  Mr 
Albn's  tvofXKiliaa.  above  sboon,  to  divide  the  screw  into 
thice  portioas.  as  dtowa  at  .-f .  H,  C  to  tbe  drswiac.  tbc  ttansverv 
axis  uf  tbe  thread  or  ax»^alutiun»  betoy  on  the  Uae*  if.  S,  A*,  radial 
fnat  tbe  center  of  tbe  wheel,  which  amts  laipoaable  iiiiWiU  the 
is  est  b>'  a  nUUmg  tool. 


Tb«  inrrator  (Uj-h  oiir  n1ij<^  nf  iliificniMimciioii  is  tn  provulr  for 
cntling  the  scirw  or  woroi  in  an  prdinarx'  lathe,  in  which  ease  the 
axu  woulil  W  iKtr:%]lH  for  each  convolutton  oti  citcli  sectttMi  of  tlie 
acmr.  liui  tliis  is  no  matter  if  tbc  pitch  of  the  two  Mctiotu  .^  and 
C  can  \k  niiiiinctl,  or  matk  to  c«n*5pond  to  ilic  AnRitliir  wlodty, 
tbme  wtll  bv  Ihrvc  livann);  (luinU  in  the  KcarinK-  Thin  i*  the  awa 
oti^cct  of  the  invenlKm,  :inil  U  certainly  a  (iealurv  nf  much  rulue 
wh«n  accomplished  by  any  incaus.  or  in  any  manner. 

TTic  be^t  ihnt  can  be  done  is  a  "short  line"  of  contact,  and 
that  seenu  to  t«  ^uOident  under  maonnble  strntn  or  ptet- 
4iirc  if  ihc  conditinus  are  correct,  and  tli%»  brings  u»  bock  to 
the  ovigiaal  rftimrkH  a*  to  the  Ivcliavior  of  tangent  gearing.  Siidi 
StttrtnK  MHiietnncit  wean;  nut  at  oncv,  irrtsprctivT  appaivntly 
of  •nnu'ti,  want  of  lubrication  or  other  di!<n^*enible  cause.  Afiain 
it  will  go  on  for  a  decade  without  much  care,  nttentioti,  ar 
«ven  the  cleaning  tliat  all  sliding  jointK  are  supptKed  to  require.  It 
lA  a  kind  of  m>-^tcr>'  to  the  practical  man.  until  liy  evolution  ur  acd- 
dmi  he  hll»  npiin  the  fc<}uifed  pitch,  «hnpr  of  teeth,  and  olhtr 
coaditionm  that  Ki\'e  Irmi^vity  and  eomfori. 

Without  considering  the  wrillen  graphic'!  and  theory  of  ihc  mat- 
Icr,  the  firrt  prohtem  in  the  wotk.sh(>]»  wlien  ftuch  gearing  is  made  is 
when  shall  the  pitch  be  taken  for  tlie  wheel  *  At  the  center.  Imw. 
or  cttd  (if  the  teeth  f  That  is.  at  what  jioint  on  the  teeth  of  the  wheel 
•hall  the  pitch  Ik-  the  Mane  *»  thai  of  the  •crew  ?  There  Mxnt'*  to  be 
TKi  drtermuiate  reason  why  the  pitch  tihould  !«  taken  at  one  place 
toon  tlian  another.  The  shape  of  the  teeth  ih  rapidly  dtangrd  an 
the  pitch  line  is  movetl  oat  or  in,  but  the  operating  conditions  seem 
the  unte.  sO  it  becomes  a  problem  of  relative  rttength  between  tbc 
teeth  of  the  wheel  and  the  coavniulions  of  the  licrew,  and  it  is  aofe  to 
■■lliiii  that  no  rule  b  applicnMe  in  all  eases. 

If.  Un  example,  the  wheel  in  to  l>e  of  Cwtt  iion,  and  the  worn  of 
atcrl.  tlwn  the  greatest  strength  pomible  Hhoiild  be  gii-m  tn  the 
teeth.  Itie  pitch  Itcing  taken  near  their  ba«c.  Then  again  the  shape 
of  tbc  (hnad  un  the  screw  determines  the  foriD  of  the  teeth  «-  the 
ttppoaite.  but  chief  of  all  is  the  main  fact  that,  as  before  said,  no  one 
flcnm  to  know  when  such  gearing  is  to  operate  wltbonl  wvaritig  out, 
and  "  di^intexrate  "  tl«elf  by  abnuioo.  until  exfwfiment  has  ■ettled 
Ibe  matter. 
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Aiiwiig  some  thousaiuU  oi  ways  thai  have  been  invented  forcon- 
twctiiig  t(>gctlitr  railway  cars.,  noiie  setins  la  vmx\.  the  iilt;al  of  mil- 
«-ay  peof^c,  nnd  oik  TceU  stowly  inclined  to  think  that  the  plaiu 
luiks,  hook  and  tunibuckic  flf  Enghsh  and  Continental  trains  as 
nearly  iKTfcct  as  any  other  nmdc  of  connecting. 

There  is  certainly  somcthinfi;  incotiKmous  in  (n«at  beettc-headcd 
»tmctiire3  oue  sees  on  modcru  pa.'cicuger  coaches  in  this  country.     Ii 
is,  ul'  course,  not  fair  to  cnttci^w  wilhoo*  nndcTKtanding  all  tbc  cou- 
ditions  of  use  and  abuse,  but  why  it  should  require  five  times 
modi  ntctol  lo  connect  a  train  in  one  case  as  in  aaother,  is  certainty 
on  open  ({uery.     Prrhap:'  it  is  on  the  principle  of  those   ofaecnre 
CAUses  that  reqnire  half  a  ton  of  railway  carriage  to  haal  a 
gcr  on  atDoolh  iron  nitK  and  only  a  liundrrd  pounds  or  so  of  1. 
vehicle  to  banl  tbc  mmc  p.i.-««rn^t:T  over  cirbl4c  stooes  and  all 
of  rait|;fa  roads. 

Id  the  pnarnt  coitpliiiji:  will  be  detected  a  noixlt^'  in  the  rolling 
^leol  halb  C.  and  />-  K  is  tbc  main  bead,  A  tbc  coupling  link, 
asd  B  the  key  latrh  or  pawl  that  holds  the  link.  >\*hen  the  pawl  fi 
i»  nisrd  bj'  tbc  chain  shonn  oa  lop.  and  the  link  withdrawn,  the 
smxllcst  boll  L*rulU  undei  the  pawl  and  bold:<  it  op  nntil  a  link  is 
again  iaserted.  pashJBg  the  balls  back  to  the  postioa  shmm  in  the 
dcmwing.  The  rear  or  laijcr  ball  b  required  becaose  the  boat 
nUsoQ  a  nnuly  1^^  plane,  and  re^uii^  tbe  larser  ooc  as  a  drit'CT 

Heic  tbc  rtader  may  ask  what  tbc  balk  are  fcir,  "*i»«fflTYrh  as  the 
|MWl  wfll  be  tifted  iost  Uk  same  wbcn  a  Itsk  is  Inaeited.  and  there 
sccBS  no  TCaacn  for  hoUii^  tt  up  in  the  intcm],  or  wbcn  not  in  use. 

Thts  ve  eaaaol  aBSwer  and  need  not.  becanse  tbe  ptirpwe  is 
cnQ  atlentiati  to  the  pecnUar  fancttoBs  of  raUiag  ddeats  of  tbe 
where  sncw  a{i|inaaoea  an;  mbjcAn  to  jar  and 
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The  more  they  are  shaken  the  more  tenaciously  they  perform  their 
function,  and  the  principle  is  applicable  in  a  wide  range  of  cases 
where  screws,  split  pins,  springs,  and  other  contrivances  cannot  be 
relied  upon. 


Another  example  of  the  rolling  detent  is  shown  in  Fig.  .7,  a 
kind  of  clutch  frequently  employed  on  the  Pacific  Coast  in  the  case 
of  reverriablc  winding  gearing  for  elevators  and  light  hoisting  appa- 
ratus. £  is  the  keyed  on  or  fixed  part.  /'  the  driven  or  detaining 
part,  commonly  a  friction  wheel  embraced  by  a  strap  or  clamp. 
When  moving  in  the  direction  /i  the  rolling  detents  a  offer  no  resist- 
ance, but  in  the  direction  C  they  "jam  "  on  the  upstroke  and  hold 
tenaciously.  These  parts  a  are  steel  pins  cut  off  a  round  bar,  their 
diameter  alwut  half  that  of  tlie  shaft  lo  tie  connected,  and  their 
lcn>;th  about  two  diameters.  With  fair  castings  no  fitting  is 
re<)uired.  the  whole  goes  together  "  in  the  rough."  The  method  is, 
of  course,  confined  lo  horiwjrital  shafts. 
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Wc  hove  received  from  Xtr.  J.  F.  Holloway,  Past  Prcwdcnt  of 
lliv  AnivTican  Society  of  Mechanical  Kngincors,  and  now  President 
of  the  Hn(;incer's  Club.  New  York,  A  Heminiscfare,  a  finely-printed 
brethuTt  gix'ing  ati  account  of  ati  »i)nivcr3ary  dinner  and  reunion 
given  in  honor  of  John'l'ritz,  chief  engineer  of  the  great  works  at 
Hethlehem,  Pa,,  September  2Stli  of  last  year. 

The  cvcut  in  all  of  its  phases  and  results  was  oue  of  the  moM 
completely  plannctl  and  executed  that  has  c^-er  been  carried  out ;  a 
model  of  hitmor,  delicacy  nnd  pathos  that  must  have  lefl  a  lasting 
iuiprt^on  on  those  fortunate  eiMugh  lo  he  of  tlie  number  present 

The  attendance  included  the  mo^t  notable  men  in  the  profession, 
and  to  611  in  the  itwvitablc  blank  tliat  usually  spoils  such  reuutous. 
there  were  no  prosy  professional  speeches,  but  Jolm  Frilx  w«s 
iltdtded,  arrested  and  tried  upon  n  dual  charge  of  pretvnding  to  he 
an  engineer  and  of  diMurbiug  the  peace  of  Betblehetn,  Pa.,  by  the 
erection  of  tmsy  and  dnngrmu^  machinery  »nd  plant;!  there,  where 
all  had  been  peace  and  tjuiclness  before. 

Cha^.  11.  Lorinj;.  assj^ed  by  (iii'e  eminent  associates,  was  Chief 
Justice.  Mr.  Holloway  was  the  Attomex'  General  in  this  prDsecn- 
tioa.  and  Mr.  R.  W.  Raymond  chief  counsel  for  the  prisoner. 

We  much  regret  that  our  space  does  not  permit  lepnxlnctioa  of 
the  whole  RtminivtHn.  but  nT  cannni  refrain  froni  re-printing  the 
indictment  of  the  grand  jur;-.  which  will  «ra-\xy  a  very  ckar  idea 
the  j^rit  and  natun:  ol  the  pnxreedings.     It  is  ft&  follows  : 

"  May  it  please  the  Court,  the  Grand  Jury,  composed  of 
bat^us-oa  abCHit  the  Conn,  shocwaker^^  tinsniths.  carpentrrn  and 
JoiaerR.  Btewben  of  Congress.  hrieBcss  lawyers  and  cler^-men 
on  call,  beini;  duly  sworn,  and  all  ^except  a  few  from  Xew  Jenwyj 
bdng  citiims  of  the  l'nitc>l  Slates,  and  good  men  and  true.  ha\iol 
been  infi.>nncd  that  one.  John  FriU,  of  the  Bucoush  of  Bethlehmi^ 
County  of  Nutihani]>ti.>u,  3talc  kA  reanaylvaiiia,  had  SMd  in  tl 
presence  of  reliable  wilne-«es,  ihnt  he  beliecvd  that  he  rould  mat 
a  reil  train,  ami  that  if  he  had  a  chancr  be  thought  he  could  build  i 
hlitc  furnace,  blowing  engines  and  all :  that  be  had  been  known 
aver  that  it  be  had  given  htm  the  right  kmd  of  stuff  he  coald  raalce^ 
svoel :  that  at  sundrj-  times  and  places  he  tuu  been  kamra  to  ancwl 
Cathcrtflgs  of  iron  and  stevi  makers,  had  gooe  to  meetings 
mnUitera.  and  had  then  and  there  talked  aboat  tcnsOe  slmigil 
cuhoa,  pbosphorDas,  etc.,  and  about  tbirc-higb  rail  tnuos.  al 
frpfflrr**,  and  <M  «ne  occmsioo  was  beard  to  say  that  be  knew 
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.  bnt  Ite  nfirnvanls  rrtrarted  ami  tiiifl  he  thoiiifht  tic  knuw 
t  thrtn.  but  hn<l  lini.'v  lc»rt>rd  that  be  nras  tn»takru  ;  lliat  in  tbiii 
nutiy  irtlirr  ivsyK  hv  bad  euitcavon.il  tu  tnintcad  lite  {lublk'  into 
briicf  that  he  wa<  on  cnKiiieer.  ami  nti  iron  nnd  «lc«l  maker. 
The  Cnuid  Jun-  bcariag  that  nutiy  pcnans  colling  tbent«ei\-et 
cftgiocen.  and  iruii  and  Ntecl  tnakrni.  wnr  K"iiR  *>I>  ^i*'  dovrn 
tlmmith  the  land  iMmuAdint:  men  tn  |>ut  money  into  wurkt  niukin|[ 
tnia  and  steel  bj'  bII  kinds  ol  p[oc1^sie:i.  bnt  iimntly  by  .shnrt-cut  pro- 
UiMM,  and  tntn  building  uiaL'hineiv,  which,  if  it  worked  at  all, 
mirkeil  directly  the  upfKnjte  way  fttim  what  it  was  inlended  uml 
pnnnfaed.  iIk  Grand  Jury  felt  it  Itieir  duty  to  tiiv-ntiKale  »a  to  the 
■nleenleiltA  of  thu  mail  Hritr,  nnd  tn  n.>ccrtain.  If  pwutibtc.  wbetber, 
by  reaiKKi  of  his  cditcatiDa  or  practice,  be  bad  uuy  rij(ht  lo  call 
MittRdf  an  engineer,  mi  tfaat  it'  hx  had  no  such  Hsht  he  might  l>e 
pre«<Bnted  from  inflicting  injury  niid  brinR^iiig  !§rnou!«  loss  upon  tlie 
facacM  bat  too  ciMifiilinR  cituctLi  of  thi^  Cuniniimwciltli. 

The  jnry  find  thiil  ibis  iiforesnid  Frit*:,  who  now  sctJi  bim«elf  up 
■ft  an  ciitnnecr.  wa*^.  mid  i>u>;)it  novr  to  be,  a  fnrnier  ;  that  he  •«{».•* 
lK»n  and  raided  on  a  fcitiu  iu  tlie  township  of  I.<m(I(inderTy.  iijuiily 
of  CIk-'-'  Slate  •»f  l'eiiti*ylvania.  near  D«ic  Crrck  ;  thai,  when  he 
mm  la-  ii){h.  he  split  wood  to  heat  up  hi.s  mother'^  lirick  oven, 

•ad  v^^  t-..>:  lor  m  doing  with  a  '  turn  o^xr '  baked  after  the  bread 
cawm  out. 

Then  later  on  he  mAe  the  old  white  horw  hare  bark  while  hH 
btbcr  beW  the  plow  thnnigb  the  row*  <>(  the  waving  com,  That  laler 
•til)  be  mdc  the  !>ame  hontc  ov^t  tu  the  grj.<4  mill,  where  be  waited 
%K  hia  i[ri*l  lo  br  gTiKind.  The  jwr>-  have  ascertninod.  from  swirrca 
enllrelv  reliable,  titat  in  the  Mimiicr  time,  and  while  waiting  for  hift 
it  waiithe  practice  uf  thb>  pretending  engineer  t«i  roll  up  hb 
panto  and  wade  in  the  tail  race  and  watch  the  big  water  wheel 
rotmd. 

It  waf  not  dearly 'pcm-en  to  ttie  jur\-  whether  it  wax  in  watching 
tbe  nMvenwMits  c4  the  l>ig  water  wheel  tir  liitemng  to  the  n»eir>'  rat- 
tle of  the  riam^  as  it  fed  the  mni  into  the  eve  of  the  millstone,  or 
ia  ^zing  at  the  wooden  cog  wheels  «^  they  rolled  together,  or  lis- 
lu  (Ik  knocking  of  the  revolving  rceb.  that  tlte  idea  fintt 
to  htm  to  wi«h  to  lie  an  engincef .  but  there  \f.  nn  doubt  it  wa.« 
tlicft  and  there  he  v^m  lir^t  tiUe<)  with  amlhtioti  to  the  extent  that  lie 
«rid  to  bimwU'.  '  If  1  e^'cr  gmw  up  to  be  a  man  I  nill  make  the 
wbeeU  iro  rooml  toft.'  The  jury  lieiiig  well  iiifoniietl  a*  ti>  the  edu- 
catkn  of  enjiiiMcrs,  as  they  are  annually  Itcing  turned  out  in  great 
MsmbifK  from  oar  cci)lege.<4.  each  one  having  a  long  roll  of  porcb- 
■KOt  paper  tieil  up  with  blue  ribbon,  they  investigated  a»  to  the  cc4- 
lege  froio  which  thi*>  man  graduated,  and  they  ff>und  that  hit  entire 
rdocatkm  bad  been  obtained  in  hi»  altcndaniv  at  a  rcil  whool  house 
t<a  the  hill,  obont  two  miles  away  fWMn  his  butac  That  be  xpcni 
tberv  MTvrfBl  winters,  in  temiK  of  three  months*  acbooliiiK.  fcir  the 
rtlinti  tfaat  at  that  time  of  the  year  tlie  l>u<unes»  of  plowing  was 
rather  dnil.     In  addition  to  thit  splendid  opportunity  lur  prvcuring 
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«li  cdiicatioii  lie  also  attciidrd  sc\'cral  evening  spelling  bees,  aijfl  wa« 
aNWsseil,  as  all  the  rest  were,  to  oecasion.il  I >■  bring  a  eamile.     WHiilr 
it  i»  possible  that  he  may  have  graduated  from  this  iiutitutiuu  with 
high  hoiH>rs,  he  cannot  now  prove  it.  becniise  the  master  he  uikt 
heljwcl  to  '  lock  uat  '  i»  dead,  and  his  (liplomu  (if  he  ever  had  one' 
has  been  mislaid.     It  «-iis  also  astettained  that  the  education  of  this 
proliMirtiiig   engineer   roeeivcd   some   extra   polif^hing    toucltis  at  a 
■  night  school  '  which  he  attended  '  whenever  he  could  get  a  chaii< 
wbieh  was  situate*!  al  the  cross  mads  down  near  the  cieck.      It 
known  as  the  Blacksmith  Shop.       Here  on  wiiilcr  nights  he  wrni 
perch  himself  on  an  empty  keg  at  the  back  of  tlK  forge,  with 
heAd  in  the  smoke  and  his  toes  in  the  wann  ashes  :  he  by  the  honr 
wtttched  the  blaeksniith  heat  and  potitHi,  bend  oud  weld,  the  iron 
he  funned  it  into  shoes  for  horses  or  irons  for  the  wagoiis,  lisleni 
the  meanwhile  to  tales  of  »]>ook7i  und  Indians  told  by  the  old  srtili 
ns  they  sat  around  tlie  smithy  and  ^moked.  until  hisCTcepiag  hair 
alincwt  raised  his  cap  while  he  watted  in  patience  for  some  one  goi 
fats  way  to  start  for  home.       While  thv  jury  ( at  !cn»t  some  of  tb 
tccDguiied  tlw  country  school  and  the  blacksmith  shop  as  vaUiabI 
aids  to  all  education,    as  a  whole  the\'  do  not  l>clicvc  they  would 
this  time  warrant  anyone  in  calling  himself  a  '  mechauieal  cnginet^. 
or  an  expert  in  making  .steel.     The  jury  further  found  that  this 
in  his  younger  <Uys  left  the  farm  and  the  proEessioa  of  agricult 
of  which  he  would,  no  doubt,  have  Aeen  a  shining  omanieni  had 
eontinned  in  the  way  be  began,  and  \wn\  tip  to  Parksbnrg  and  tool 
the  poMlion  of  'cub'  in  a  country  machine  ^hop  having  as  well  a 
fouiidr>-  Rliachment.    Here  be.  so  to  'ii<eak.  let  htni-«lf  out  in  repair- 
ing aad  miicwins  Innic  and  spavuKrd  Imrsc  |x>wcr»,  and  in  bracing  Up 
worn  and  mibatani.Td  threshing  machines,  \-arying  his  bbors  b}*ooc»- 
aooally  turning  a  gudgeon  in  a  faatwl  Istbc.     As  an  example  of  tl>c 
pushing,  pretentions  ways  this  man  has.  the  jory  learned  that  be  soon 
after  left  the  allurements  of  the  caantr>*  maditiie  shop,  going  up  lo 
Nomstowa,  and.  b%'  reptesc ii tattons  as  yxx  unknown  to  the  jury, 
Dbuiocd  a  job  in  a  bar.  plate,  and  nail  mill.      Whife  in  Xonisl 
be  daitnnl  that  be  «rvn)  an  apfMenticv?khip  at  tbe  '  iWtitt%tni-  bua- 
Bcss,'  this  bold  daim  was  not  betieved  by  maay  of  ibc  jury. 
witnewK  were  examiiMd  and  cross  qnesticwd.  when  it  csne  out  in 
evideoce  tliat   ibe   '  Aeptia<iT  lautiacta '   coo^ttted  in  tvpairing  the 
brofcoi  teeth  of  tbe  gear  whcvb  at  trigbt  that  bnd  dropped  off  dunRg 
the  day  :  atwj  he  w*s  reported  to  haire  said  that  if  al  auv  time  be 
had  xny  fearv  of  being  out  of  a  job  be  went  ard  tooked  ia  the  wbcel 
pits  and  was  sure  to  find  wwk.      It  was  fmther  reported  Hut  lhi.s 
oum  PrftadafaDed  to  U;  xvry  expert  in  sdtti^  'sngle  teeth,'  tutl 
thai  hr  did  not  frntcod  to  know  nacta  aboat  '  fible  work  '  at  thai 
time,  bitt  later  oo  in  his  Itle  it  is  aaiil  that  be  did  aooe  Vcrt  credit 
iMewwhlBUMtKncaswelL  for  hi»  Tncle  Sam. 

n  is  harAr  wonh  while  to  fanber  acxup>'  tbe  time  of  the  Coofl 
m  ^hoWMty  h4Mr  ^4  epoatei wa  it  tt  Iv  a  man  with  socn  an  ^duratwr 
■■A  cxpcrioKC  to  pRtaBd  lobe  an  'cactnccr'  or  a  stect  maker. 
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The  «crond  count  of  the  mdictmetit.  U  Itut  the  afomaid  John 
Priti  u  a  dislurt«r  of  Ihc  peace. 

Scvetml  ycam  ago  thi.H  inaii.  ntnr  at  the  bv  of  th»  Cuuit.  cane 
to  the  bartmnh  of  Brthleh^iii.  ami.  ak  it  is  ^uppoMN).  for  the  ptirpow 
of  atlnMlins  a  hm-w  rare,  at  IwliI  thai  wa-t  the  osirtiwhlt.-  otiject  »( 
Us  vLmL  Hif  race  c-uurnc  was  a  large,  level  Geld  uii  ihv  Ixuikis  uf 
tbe  Lrhiitli,  Iwrlnw  thr  town,  and  nway  from  ati)  M^ttU-mciil  Sitliii); 
ca  the  top  rail  ui'  the  iV-nre.  wnlrliinE  the  Ik)}-'>  tnl  tlu-ir  hinoilcd 
•Iceds,  the  noUou  cntuc  mto  h»  head  (hat  the  land  about  there 
Wfittid  \k  a  [irrtiy  };<io(l  place  iMi  wlitch  to  build  a  blast  fiintacr,  and 
perfaapt  fl  rollinK  mill  or  two.  II  is  one  of  the  knowti  pcculiaritiw 
of  IhU  man  that  wbca  he  ttvls  a  uotiun  iti  Itis  liead  all  cnratioti  caa- 
tmt  change  him.  and  tlicrr  are  vriincH»r»  here  )u  court  who  can  tes- 
tify to.  thic  So.  bai'injr  c»Dcvivcd  ihe  aolion  of  cm-erinc  ihU  inw 
cmme  with  fnniaces  mid  milU,  the  iieuplo  who  kiicw  him  he>i  fwiiti 
H  wuald  be  uf  t»u  um.-  uppusiug  htm,  ami  Dui  ihcj  tiii^ht  as  well 
oMor  riiiwn  with  the  ilttii  tirnt  a»  last,  and  they  diil.  niid  he  imiI  imly 
covered  the  race  Initk  with  bhi>i  funiaces,  rail  piiils.  wurk^liopv, 
etc.  Imt  he  covered  ll>e  fantis  adjoiniiiH.  and  thin  can  tho  be 
prm-ed  if  netrjwiry.  By  a  carrfiil  Mr.iTcli  of  ihc  reooeds,  nnd  by 
examiDinK  rccrntly  ptthltshiMl  docaments.  the  (>rand  Jun*  Irarm-fi 
that  many  yean  ago  a  body  of  peace- loving,  mild  and  unassumiii];; 
pcnon*  cmmc  ftont  o\'rr  the  tx*  to  find,  if  posiihlc,  iti  the  New- 
World  a  «pot  nhere  they  could  live  a  quiet  life  and  lie  awurcd  of  aii 
un<l>«:tirhed  re^t  afierwaTdv  They  found,  as  thvy  Wlievcd.  inch  a 
^mH  in  the  wUdcTTteMi,  here  on  ihr  lunksi^f  I  Ik  Ijcliinh.  I'lircliaMni; 
tbe  land  ftocDtfactiattyeAint-TV'nn^i  ii]->n  tcmuiwA  made  piiblji)  they 
fbandcd  the  pca:vfiil  hanilrt  luiijj  ktiutvn  ».>  ik-llilehem.  It  wan  (be 
helief  of  many  niiocsses  who  iipi>rarcd  before  the  CrBiid  Jury  tlwl. 
ha<l  it  fvA  liren  fiir  the  man  miw  at  ihe  l>ar  of  tliia  Cottrt  coining 
bcfT.  Hethlrbem  would  have  rrmaineil  lo  Ihi^i  day  the  quiet  placr 
rviou^Iy  notrd  for  bcini;  :  that  the  wannf;  graia  woalil  &till 
to  the  immnicr  brec/c  <ivct  land-"  now  oonipietl  by  utrects 
or  coverctt  with  comfurtal)|c  and  nHtly  hornet ;  that  no 
woatd  have  bevn  heard  other  than  the  shrill  cry  of  the  blue 
jay.  ortbc  warn  ini;  imtc  of  the  kintcfishrr  ax  he  dmpped  trmi  the 
«witi|tifl|C  bousli  into  the  river  beneath,  the  cnoinfc  of  the  tnrtlr-dove 
IB  tbe  wooded  heights  abo\-e,  or  the  pleadioK  whik  of  tbe  whippoor- 
wiU  tta  the  Min  went  iluwii  tx-hiiHl  tbe  western  hilN.  That  all  this 
Iia:«  been  chant;;c<I  by  the  advent  of  tbi*  alleged  eiigiueer  can  be 
(vtrvrn  to  the  Mliiiaclj^m  of  thiit  Court.  The  ruaibhug  of  huge 
wbeet^  the  throbbing  pul.taliotis  of  tnighty  blowing  engines,  the 
•hrirlt  l»f  ftmm  whi^le*.  the  angry  mar  of  burdened  engines,  the 
Ddtee  of  follinic  beaou  md  bam.  the  soartiniE  j>atf%  of  the 
and  bustling  locomotives  that  ply  to  and  ho  over  ihc 
ciuildBS  rmits  and  ratllmti  •iwitthcs,  have  cliaaitcd  beyond  all  rvcog- 
nilioa  tlw  (dd-lime  peaceful  hamlet  of  Bcthlehetzi.  Disturbing  and 
tug  at  all  ihi-t  nobe  and  confu&ion  now  is,  the  prtsoDer  has 
1  and  MbiaiOficratioa  other  aad  new  ttcam  hai 


sm 


S.tSITAItl 


3  Mic  and  wciglu  hilherln  imkiiowii,  whose  descending  blows  make 
nil  tlie  fiiirTuitiKliii^  I'xinnlr)'  to  sliiver  and  to  .-tliake  ;  in  aIiotI.  the 
cviOcnce  Ima  been  so  uverwlielmittg  ngaiiist  tlie  prj^wner  m  a  dis- 
turber uf  tlie  pence  and  quiet  thnt  once  reigned  along  tlie  tuinks  of 
the  Lehigh  bcfoiv  lie  cntnc.  llinl  the  Cniiid  Jmt^'.  luindful  of  tbcii 
ontlis.  deemed  it  their  duty  to  the  common w-ealth  to  [wtscut  him  to 
ibis  CouTt.  niid  to  demand  thnt  lie  he  tried  by  n  jury  of  bi!>  pcci:^,  if 
such  can  be  found." 

(Signed)    JOUK  Ol-DBUV,  Forema*. 
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The  folloi^'ing  discnissiofi  on  Engineer  Malison's  paper.  publisJied 
io  our  la<tt  baue,  was  shut  out  for  vraot  of  spacv.  It  contaiiu  a 
good  deal  ol  local  interest  and  value,  Mviranting  its  republication  at 
this  time. 

In  the  diacuffiion.  Dr.  I.  H.  Slallard  said  : 

•'  San  Francisco,  at  the  prcwnt  moment,  is  in  a  kind  of  transittoa 
state,  and  important  questions  are  likely  to  be  .submitted  before  long 
to  the  puhtic.  Mr.  Maiuwn  haa  dnwn  panicular  attention  to  the 
foul  cDuditioii  of  ibow  districts  which  have  been  raised  by  targe 
({uAititieK  of  filth  and  garbage  deposits,  partknUrty  in  the  fioutheni 
ocirtiotB  of  the  Dty.  and  iu  various  pans  of  the  noflhera  portioai 
I  ha^'e  had  cornstderablc  experience  in  thcw  matters.  In  UivcrpooT* 
Eaglaod,  large  oreaa  were  ibrnierl)'  miaed  in  the  ume  way,  bat  tbe 
authorities  dtacmTring  tbe  anwisdom  of  this  praoess.  hive  forfaidde:: 
it  b>'  law.  Tilts  was  sonie  twenty  yean  ago^  But  there  is  a  poUu- 
tton  of  the  soil  in  the  City  of  San  Francisco,  to  which  I  think  your 
altentkn  might  ver>-  properiy  be  directed.  You  are  awaic  that  we 
have  a  \-ast  sjrstetu  of  sewers,  and  that  these  acwers  may  be  divided 
into  tboK  which  come  down  the  hillsides  and  tbiise  which  lie  in  tbe 
tevd  portion^  that  is,  south  of  Market  Slicet.  and.  we  will  say.  cast 
of  Kearny.  In  a  serieii  of  heavy  raituttoniis.  mote  or  kss  tSctrilus 
washed  int<i  the  >«Kers.  and  whete  the  descent  is  rapid  it  rushes  t 
tbe  bottooi  of  tbe  bill,  nhere  tbe  current  is  slower,  and  cmerally.  tbe 
sewers  are  larger,  the  coo^equetxe  is  that  the  detritos  that  has  been 
wa-tbed  frum  tbe  upper  levels  settles  in  this  lower  part.  In  this  way 
T«st  accnnalatimis  have  taken  place. 


Aljr/rj«)'  FMATVRKS  OF  SAS  PRAMCtlWO. 


A» 


» 


\ 


In  the 


btii 


r  1*8G.  I  think  it  was,  a  Inrge  sewer 
Ctumnel  Strearl.  Thnt  wvrer  hud  atxnimiilatctl  last  year,  tjctwrvn  five 
and  six  faetof  depoMt:  it  ma  nearly  Glled  u|i  with  sand  and  mIl 
Vwt  mau  have  Imkii  sprnt  on  this  ^cwer  to  keep  U  clear.  For  the 
last  ftw  uontb*  one  hutidrefl  t»cii  have  been  uin[klo)-etl  in  rcmovtiif 
tbr  dctritm  from  this  one  stvnn  nnd  the  small  hrinchcK  which  ore 
uibutar>-  to  it.  The  expense  for  this  yesu  has  already  rracfaed 
5111.000.  A  tbousajttl  Ions  of  ^avel  and  a  lboii^>^n(l  tons  of  Blth 
And  •ull  have  been  taken  out.  and  a*  much  more  remain!i.  It  «ra» 
foond  laA  year  that  after  a  Dighl's  roin  it  raiM^l  the  dciKMit  tvm 
inciw,  and  it  wonld  lake  an  entire  d^y  to  remove  what  had  been 
dcpoaited  in  one  niKbt.  The  debris  accnmnlatex  firtt  of  all  in  the 
aide  aewen.  and  it  takc?>  a  staff  of  mm  two  weeks  to  clean  a  arwer 
two  (kI  by  five  10  one  block.  Vnu  can  ittiaginc  whnt  .1  labor  you 
km-  in  hand  here,  and  the  enormous  expeD». 

Tbc  resolt  or  these  ctxtiuiuUtions  i<<  that  ilic  sewage,  which 
conca  down  (rom  above,  not  haviti);  a  free  and  K*-"^!  ewape,  the  ga^ 
fran  Ibe  sewer  in  injectol  in  all  directions  into  the  siibaoil  under 
the  taoosea..  Exptrimcnts  in  Munich  have  ihnwii  that  the  air  of  llie 
aabKKl  i*  capable  uf  being  e4>n\-e}'ed  h  vin^-  o>it.-*idcral>le  distance 
under  grrmnd.  Therefore,  where  the  surface  of  the  street  is  Aeakd 
bjr  liiinmen  or  granite  pax-emcnt.  these  gaacs  escape  in  llic  basemcni 
of  buihlioiitft,  and  fit>d  their  way  in  \-arious  vtay*  to  the  intefiiir  of 
the  bonfte,  ami  are  taken  into  the  system  hy  the  otfupants.  Good 
plnmbinK  »  oT  great  importance,  bnt  it  dne<i  not  meet  this  difSmUy 
— in  feet,  the  pa««ageway  fiw  the  pipes  funiit^  a  n>ean»  fur  thcw 
pofaanotu.  gases  tocirralate.  I  have  rppealedly  found  an  odor  of 
•cwrr  SB»  in  t>-photd  ftrver  caM.-^ 

The  (jttcsdon  we  luve  to  meet  i^.  how  to  cuni-ey  tlw  sewage  away 
witbuQt  a  poaaibility  of  its  beinx  inJKted  into  the  nihaotl.  Two 
tlriiq[a  are  nice— nry  :  Finrt.  tbc  sewer  mnM  be  m  itnpcn*iau»  that 
there  is  no  cbamv  uf  the  sewage  gelling;  loose.  Nn  big  l*hck  newer 
that  yon  can  make  b  ifnftefvions.  The  moment  it  l>ccoiiics  filled,  it 
tnj«1» fool  matter  ri^hi  and  left  through  the  Mft  brickwoik.  During 
the  snnmcr  montb»  there  is  nothing  in  the  Mwer>  except  vrhal  i> 
poni|Kd  in  by  the  Spring  Valley  Water  Co.,  and  thow  iWWcrK  which 
are  in  the  lower  and  flat  portions  of  the  City  have  such  a  alnRgish 
roTTmt  that  sewage  accumulates  nt  the  Ixtttom,  and  tti«  production 
of  Bcwer  gas  is  carried  on  to  an  enormoas  extent,  and  the  cnase- 
qitcOR'  i«  thai  there  b  a  pollution  going  on  all  during  the  summer 
ttoc*  which  i^  oen  worse  than  it  i>  in  winter 


62it 


SAXJTJKV  FEATCRKS  OF  SA.V  FRANCISCO. 


In  ttie  second  place,  ihe  sewers  must  be  so  constructed,  that  tbi 
can  readily  be  kept  clear,  and  thus  avoid  any  (jreat  accumuJati' 
matWr  aiid  the  stopping  of  tlie  sewa^te. 

Now,  I  think  tliis  is  a  most  im{.x>rtatit  question.  I  liave  li 
my  ohscn'ations  lu  this  because  it  is  a  part  of  the  subject  that  Mr, 
Mnnson  has  trented.  He  has  spoken  of  the  foul  condition  of  1 
snbsoil  npoit  which  many  of  our  houMrs  are  :ind  will  \>c  built,  and 
agree  with  every  wonl  he  has  «aid  upon  that  subject.  But  I  boM 
thai  the  contaminntioti  of  theKubsoil  from  the  sewers  is  vastly  gnats 
than  that  which  comes  from  the  deposit  of  garbage,  Ivecnuse  thai. 
after  all,  is  a  local  aflfair,  but  this  other  is  general  throughout  all 
parts  of  the  Cit)*  where  the  sewers  are  nearly  all  approximately  level 

I  am  gliid  ibnl  Ibis  step  lias  been  taken,  and  1  hope  this  will  ikh 
be  the  last  meeting  of  this  kind.  We  ought  tu  have  a  general  satii 
tary  associattoti  of  the  cittsens  of  Snn  Franci<ico  to  proniole 
tcnching  of  sanitation  among  the  people,  and  to  show  tbeta  tL. 
frightful  amount  of  diseajse  ami  death  which  comes  from  negl«cl  in 
this  pnniculir.  In  a  lecture  delivered  in  this  City  lost  year,  I 
endeavored  to  show  that  at  least  four  thousand  deaths  a  >-eftr  ait 
unnecessan-.  because  of  bad  sanitar>-  conditions.  I  proved  that  by 
»  comparison  with  other  cities,  and  al.sa  by  a  leferroce  to  the  nalui 
of  tlte  die«ases  from  which  our  citizens  dkd." 

P„  J,  MuuRK.\.  — "  I  think  it  wonid  be  well  to  have  some  men- 
hers  from  Itoth  the  Medical  and  Teehnical  Societies  ajipoinled  Us 
outline  a  plan  for  improving  the  sanitar>'  conditions  of  San  Fi 
tKrt  oulj-  as  to  sewerage,  but  also  as  to  the  building  of  bouses  so  t 
they  irill  become  bealtbful.  The  sources  of  water  supply  «bonld  be 
considered  likewi-ic.  Mi.  Mansoii  ha«  {xnnted  out  tbe  dangen  of 
pollution  from  th<i  water  !<upply.  Let  that  be  thoroughly  constdcicd- 
I  think  if  this  matter  wcrv  presented  to  the  public  there  would  be 
no  trouble  in  paitsing  laws  necessary  for  tbe  iinprovettient  of  tbc 
health  of  our  City," 

Dk.  BtXKLE\'. — "I  came  ber«  this  evening  intending  to  be  a 
«ilent  li-nener.     I  do  not  kixiK  that  I  have  anything  to  urse  in  addi- 
tion to  what  has  already  been  said.     1  think  one  great  trouble  ri' 
oar  sewers  is  their  defectivr  cuoslmctiaii  to  begin  with. 

I  will  mention  an  instance  or  two  in  my  prvctkc  indicating  tbe' 
necessity  of  a  porv  water  supply.  It  is  a  very  w«]l  known  bet  that 
nnpote  water  is  a  great  source  of  disease.  Some  ycais  ago  1  vm 
caUed  to  attend  a  number  of  bo>-s  who  woe  skrk  at  Old  St.  Mary'i 
Ccdkge.    They  wen  all  down  with  a  fercr :  it  was  noi  very 
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nonncri  at  first,  hnt  I  con*li)ercd  It  tvpholil.  I  Attempted  to  find 
ant  tbe  wmrec  frutti  whti'h  ibcv  tvm-  t-untamiiiat«l,  and  bad  >d 
rsamtoatioo  made  of  Uic  wntiT  Uiik  tliruuich  which  Ibe  water  ttuppljr 
of  (be  colkft  pAMcd.  The  tank  Moo<l  on  a  itlatform  Xny  itwlf  Aud 
wa«  aboat  fifty  TeM  above  gmunO.  (>n  int-estigatioii  a  dead  rat  wu 
fond  in  this  tanfc.  whicb  caawd  all  tlK  poinoniuK  of  Ibeae  bo>*». 
Fortnnatrly  none  ol'  tbem  died,  \m\  aliout  ^venty-Gve  suffend  from 
^xr.  and  liefoTc  tlicy  trcoi'crvd  were  iii  a  wry  <Unt;(!rou9  coodltioa. 
At  «  lain  pcriotl  I  was  c»llc<l  down  to  San  Klatcu  Cotiaty  to  a 
and  iticrr  I  Haw  the  lovnrM  and  wor»t  forni  of  fc\'iT  I  ever 
tit  mv  life.  Three  KT<"*'<t  cliililreit  had  btwn  btiricd  in  the 
itardcn  within  a  mxk.  and  the  fartncr'n  wife  and  three  more  rhildrm 
wcrv  nearly  a(  death's  dour.  I  iii\-esli};ateil  the  MHtrce  of  water 
•itpplir,  and  fonod  that  that  idiotir  man  had  a  «.iiik  fmn  hinntabU' 
■baulutely  ilratniug  inlu  hLi  well,  frum  vrhii-h  they  drew  tbcir  drink- 
tng  water.  Thin  «iinj>ly  rinpliawxe*  the  n««!*»ity  of  i»urc  water,  a 
(act  whtrh  Mr,  >(aniMii  ha.4  -m  ably  dwelt  utxin  almidy." 

Dr.  UcNt^T. — "  Mr.  Manmn  ha.^  urKtd  the  necrasily  for  n  jitire 
'supply.  It  15  prvtiy  well  umlirriitood  now  that  alari;i;  numticr 
n>  arc  caiTic<i  in  the  wtitci.  such  ai  typb'tjd  ftvcf,  chok-ra 
and  maoy  allien.  I  &upt>o!*e  ihut  onr  M:wer  syatctn  la  about  a»  Ind 
a*>  it  can  he.  I  do  not  prripo<«  lo  go  into  d  description  of  a  complete 
•rwcf  «yUen.  becaiiw  thvrv  is  a  great  deal  of  diSemtce  of  opinion 
abont  aewcr*.  ^roe  think  wc  nhould  have  sewcn  fur  ran>inK  off' 
WMte  water  only,  antl  iteparale  Aevrera  for  carryiitf;  the  d«bri!>.  Tliat, 
of  coone,  is  a  matter  for  engineers  to  solve.  I  know  that  at  some 
CatnnE  time  we  will  have  the  tuaUer  reflated. 

Then;  is  a  Rrest  deal  nioir  to  deal  with  in  the  MtidlaUou  of 
dw^ittg:«  than  the  mere  wu-crage  and  Ibe  water  supply.  Dr.  Stal- 
lord  has  pnhitcd  out  bow  foal  gases  permL-ate  the  bonacK.  Often- 
tiiDca  scwcr  pipea,  made  of  porous  cenieot,  are  ran  aitder  the  hottw, 
which  allows  the  %»i*  tu  cM-ape  inli>  the  cellar  and  ba.<vniCQt.  and 
coBtaminate  tbe  entire  buildiitK  :  and  thi&  n-itbout  any  Iffcaking  of 
ibc  «wcnt  whatem-. 

The  wa^hstan'ls  in  manj-  househ  iteetu  to  be  about  aa  badlf 
Ri^nlaicd  as  pnviiblr.  and  the  Unk<  do  not  recnve  much  atlrntiuo. 
Tbcn  ajcain  the  ayatcin  of  baihrooins  and  water  cioKL*  in  the  middle 
of  the  faoiue  ts  s  mtntakc  :  these  could  be  placed  outside,  \>t  lo  one 
*>tde  of  the  hodsc,  where  mucli  les*  injary  would  be  done  Erom  itaa 
that  may  escape  tliroii)$h  theni.  Waftbsuods  and  water  doMia 
«hauld  Iw  placed  where  tliey  can  be  wvll  venltlatal. 
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Dr.  Slallard  strikes  ihe  keynote  wh«i  he  says  you  must  educate' 
the  pecpl«  to  realize  tbe  imporunce  of  these  matters ;  they  do  not 
seem  to  realize  the-  great  importance  of  good  sewers,  pure  water,  or 
a  system  of  ventil-itioii  for  iheir  liotises.  I  think  it  would  lie  well  to 
teach  the  RrowinK  children  iu  our  public  dcIiooIbi  thiii  subject ;  and 
when  tl«y  grow  up  and  I»cconie  our  Hoard  of  Supervisors,  and  our 
people  in  aiulioriiy.  they  will  prohahly  make  some  progress  in  this 
direction.  Hut  until  then,  it  seems  rather  up  hill  work  to  get  the 
citizens  to  take  hold  of  sanitary  inipro\-emcnts  as  they  should." 

Dr.  Stai,l.vki>. — "  1  would  snggest  that  a  Coinmillee  l»e  formed 
from  Ihe  two  Societies,  and  that  this  Conunittee  inaugurate  meeiing»| 
of  this  kind,  and  take  up  these  questions  in  a  regular  order,  limitiuj; 
the  disaission  to  certain  particular  points.  The  subjects  might  l»e. 
for  instance,  something  tike  this:  The  relation  of  the  sewer  gasca,^ 
or  tile  water  supply,  to  the  propagation  of  any  disease ;  al»at  the 
ultimate  disposal  of  the  sewerage  of  the  City  shall  l>e :  what  shallj 
tlK  sewers  convey  :  wbat  Utnttalions  shall  be  put,  upon  the  itse 
the  sewers,  etc.  I  think  this  would  do  considetHble  towards ' 
enlightening  the  public  on  these  matters. 

I  wish  to  make  aiiolber  remark  upon  theque^lion  of  malaria  am] 
water.    One  of  the  most  remarkable  examples  of  the  effects  of  wate 
used  from  deep  welU  ho-s  been  shown   on  the  large  rnnclies  of  Mr.^ 
Haggin.   in  the  aeigbboihood  of  Bakersfield,    Kern  County.     In 
former  times  that  locality  had  the  most  malignant  Ibrms  o(  malaria  ] 
scarcely  n  ]>erson  who  waA  not  seized  with  it  in  the  most  serioc 
manner,  aitd  it  was  quite  dangeraus  to  life.     Mr.  Haggin  has. 
think,  eighteen  ranches  theie,  and  on  cveT>'  one  artesian  wells  ha\i 
been  sunk :  since  the  use  of  tliat  artesian   water  the  malaria   hai 
alitx>st  disappeared.     It  has  become  so  mild  that  there  is  really 
serious  consequences  to  the  inhabitants.     I  (htnk  that  is  as  slroai 
a  confirmation  as  anything  can  he  of  the  correctness  ol  Mr.  Mati-wtt'i 
conclusions  on  this  subjeci." 

Mk.  M.\>-sos.— "Since  this  paper  was  read  and  di»cnss«l. 
City  of  OaklatKl  has  been  subjected  lo  a  nrmarkaUe  outbreak  nt 
typhoid  fever.  So  far  as  can  be  ascertained  the  disease  was  origi- 
nated by  the  use  of  contaminated  milk  from  a  dairy  using  filthy, 
water  for  watering  Ihe  milch  cows,  washing  eaus.  and  probably  for 
dilating  the  milk.  The  diseiL«e  was  also  aggravated  and  extended  by 
foul  and  defccli%'c  sewers,  thu^  hiniishtng  a,  sad  and  costly  object 
lesson  near  at  home,  and  iu  a  city  which  stiould  be  nearly — if  wot 
absoltitdy— free  of  filth  dtsea»ca." 


riMlSO  STEAM  »OriF.HS: 


A   NEW   UJBTHOD   OF   FmiNO   8TEAU    BOII*SRS. 


We  ha\t  n  fpKtA  muny  titncft  pcvdtctcil  that  common  utctbodit  of 
borninK  fnrl  would  Mxm  give  way  to  some  imprm-rmrtit,  lookinK  to 
m  iocncascd  epoaom)-  ami  avoidance  of  Hnnki:.  Antony  Uie  ele- 
ments (rf  stram  power,  tbe  osc  of  steam,  its  distnbutitHi  and  e«>oi>- 
mjr  Id  vti$;ines.  aUn  the  ronstruction  ofenKiaeft  and  their  Mlapution. 
onecanMeat  tlii»  day  limiialioiis  that  aie  near  at  hntKl  and  final. 
Tbey  may  alw  i^e  in  the  amazing  divcnity  of  boiler  arrangement 
and  adaptation  aome  «jgn»  oi  nn  atijiroachtng  limit  or  atandanl  for 
the  rflect  of  beating  «urfa(-c. 

To  these  things  have  been  directed  ttie  best  (^flf{ineen1](;  and 
mecliBnical  talent  of  all  coantries.  but  in  methods  of  cotnbtutioti 
tbOK  runatlcB  nriti  not  apply.  It  is  true  ttiot  diwn-dnitiKhL  iKiiioni 
feedisj;.  antomalic  stnlccrH,  gas  pruductiig,  and  nn  eiidlc»a  array  of 
air  doctK.  Kteam  jetn.  patent  gnte*.  and  m>  on,  have  appeared  in  late 
jrcara,  Ivat  in  ntl  lhe>e  lliing^  ihctc  is  nn  promtKc.  or  at  leaM  no  eor- 
rcspondinj;  proiuisc.  of  complete  cotutnistion. 

Tbe  chemical  phtnotnemi  of  cotnbtution  are  well  understood,  and 
Ibc  lack  u  in  applicutiou  ur  mclbnds,  and  it  is  in  these  tl>e  next  «tci> 
nuy  be  looked  for  in  Htemu  engine  cconotny.  It  xn  here  tlic  gtealer 
lOMKft  take  place.  Iohmm  that  »eent  a\-oidable  lip  to  the  point  of  com- 
pirtr  convection  and  radiation  at  leaM. 

TiKse  reraaiks  have  been  suKKt^tvd  by  an  invention  of  Mr. 
Tbomos  Hendermn,  of  Liverpool,  ICngtand,  who  prr>po9M,  or  indeed 
baa  applied  to  a  laixe  titunber  of  steamen.  what  niav  l>c  called 
"  active  KralcA,"  that  is,  f{Tatc  bant  that  ha\x  a  continuou.-  motion 
tbat  in  connection  witb  thnr  inclination,  cauacft  a  continnotu  mwlin|{ 
of  tbe  fori  fnim  the  front  to  the  rrnr  end  of  the  h»r».  where  slag  or 
olber  Don-cvjtnbu»til>lc  reitidinm  i.s  discharged  automatically  and 
drvwB  off  beneath  and  clear  <jf  the  (inrf. 

Ilv  this  cxpeilient  there  in  obtained  a  srcal  deal  more  than  nHIl 
&ta«  be  supposed.  Tbe  frcah  (ticl  being  (M  in  front,  tbe  bca\'>- 
I  of  cotnbuKtion  paaa  otwr  the  iticandeacent  pari,  the  aame  oa  \n 
i-draoglit  »r  hMtam  (ceding  ;  the  gralr^  arr  kept  clean,  and  air 
adini<«don  a  fire  all  over  tbe  grates :  cHnkent  and  waste  niatter  are 
dtnnped  autonimtically.  beyond  the  fires,  and  are  dm«m  ont  beoeatli 
than.  The  aB»onni  of  fuel  that  eon  be  bnmed.  ami  cimsequmtly 
tbe  capadly  of  a  Hcam  boiler,  ia  roacb  incnaitcd.  the  inventor  claims 
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'2^  per  cent.:  and  above  all,  perhaps,   is   tlie  fact  that    with  tlic 
ML-live  gratis  there  '\*  no  cleaning  of  fires  required. 

The  City  oj  \eu'  York  is  fitted  with  this  s>stcni  of  f^tcs.  also  a 
list  of  thirty  or  more  vessel.-*  thai  new!  not  he  named,  so  the  method 
htiK  passed  l)e)-ond  the  experimental  staj^.  We  see  in  thi.t  inven- 
tion R  new  N>'stem  of  firing  and  comhuxtion.  more  important  than 
anything  prtfsented  for  sonie  years  jiowl. 
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A    SPDCIAI.    PLANINO    MAITHtHB- 


In  o«r  last  numher  was  menttooed  a  plaaing  madtinc  fnntisbed 
b>  Mr.  B.  I>.  WTiiUKj-.  of  Winchcndon.  Mass..  for  the  U.  S.  Paltnt 
Office  at  \Va»biDgton.  No  ?«lio«i«l  diannng  or  d««cTtptioa  of  tbe 
machiDe  has  bnti  sent,  so  that  asiile  iitma  the  peculiar  ns&iot  the 
madnnc;  vrbicb  constitutes  a  piarl  of  tiMcqaiptnenC  in  a  cooatntctit-c 
Jqiartment  inaintaitied  hy  the  Barean,  we  caa  only  poiut  out  the 
bed  or  platen  with  tbe  iMnttua  feed  rollers  and  their  tEearinK  rets 
upon  an  mxtilar  slide  or  wcdgr,  ntortd  hv  tbe  central  hand  wbcd 
oo  tbe  right,  sa  that  a  firm  Mif^un  ut  gained  for  tbe  arhole  length  of 
Ibc  platen.  This  netbod  has  nei'er  been  adopted  by  any  other 
BMkcr.  The  maohine  i^  fiitc\l  with  onttsual  can  in  all  put^.  and  a 
gicat  credit  to  Mcviir«lc  w-(i«kmau>hip  in  ihia  coontry. 


MKTlintm  (if 


BBLT  ULOmO 


If  HMiK  examples  of  belt  joining  recently  examined  are  not  the 
evolulinn  of  that  niiicli-writtcn'of  "  art."  tite  mnlu  liavc  been 
nlaHatcd.     In  tlic  Stan  Millie  at  Vallcjo,  Cot.,  \*n  tiravy  nuun  belt 
4A  ioehes  «vide.  XrtwXw^  4h&r)>1y  over  pultejrs  two  way«.  or  each 
wiy,  that  has  gone  «i  for  a  year  or  more  haiing  its  ends  joined  by 
^«n  itMigni5i-anl  lacttig  of  cojipcr  wire. 

^H  There  is  some  mystery  in  the  matter,  ur  eW,  what  is  wore  likely, 
^H  giwl  miMake  in  the  nupfXMnl  cnuw»  that- deAtnn-  belt  Bt^teiiiufpL 
HIknce  Kciug  tliis  and  aome  otlier  cxamplca  of  cbc  Auroc  kind,  wv 
'  ha%-e  c*«e  to  tbv  nxiclunnii  that  want  of  Acxute  in  tlie  joint 
I      hax  hren  tlienmin  difficiiltv  in  miintaining  leH  fiMleninKti. 

Id  this  nnre  9>'«tcnt  the  flitches  aic  cl<Ktc  to  the  r«l){e,  not  more 

I      tban  a  thickiie«  of  the  belt   Erum  tlie  ends,  and  Ibeie  is  no  sifni 

I      whatever  of  Ibe  wins  (.-iilliii);  thrnii|;li  the  Initber.     T^e  lar^ge  belt 

I      above  mentioned  ia  neatly  half  uii  inch  in  tliicknm,  and  the  wire 

u*ed  about  No.  14. 

The  work  comrastcd  n'ith  a  joint  mnde  with  leather  thoiif^  or 
wire  h<wlcs  is  incnmpanibly  nrnli-r  .ind  a^  ntnbint;  prujcrt^  ticyond 
the  Cues  nf  the  belt,  and  there  U  no  «igu  or  indication  of  tbe  joint, 
wbeo  it  ^astts  over  the  metal  pulleyfi.  indeed  no  «n-tdence  of  any 
Uad  that  there  ia  n  joint  in  l!ic  belt. 

Since  examining  the  above  cow  we  \uk\k  liecii  infttmiL-d  \fy  Ur. 
Macdooald.  the  engineer  of  the  California  KWtric  [,tt;Iit  Works, 
that  hiacoap-tny  ba^.  for  some  lime  ptut.  had  the  univ  method  in 
vise  with  like  n^kulis,  so  there  can  be  no  question  of  endurance. 


MBTHODS    OP    BOBINO 


^^P     In  HUT  able  contemporary,  the  AnuHfaH  .%/*fJkiiiitf.  there  appeared 
^receatly  a  cjracnanicuticin  on  "  The  Adrantai^es  of  a  Chucking  De- 
ponmcni,"  which,  we  pruumr,  mcani  one  for  borini;  boles  ur  a 
department  fur  twrinK. 

Wliile  the  writer'^  oddmn  i«  not  ni^'en.  it  vk  evident  Ibat  be  haib 

bmn    New   Knjilatid.  where   "chnckinic"    U  an  ulmosl  anivemi 

nwtbod  of  boring  bolot.  that  \%  boring  on  lathes  hy  revolrinK  the 

k.     In  Mnae  cane*  ihlt  method  is  necesMT)-  or  hrwt,  but  the  Ich 

it  U)r  better.     U  Ibe  writer  bad  teamed  hta  trade  in  rhiladclphU 
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his  vivw^  of  "cliuckiiig"  woiiM  be  quite  ililTcrotit.  because  1x)nng 
is  tliHic  there  i.vhere\-er  prncticntile.  niid  that  meaiiH  nearly  all  of  it 
on  boring  mucliliies  made  for  that  purpose  and  with  bars  supported 
(It  each  end  of  all  pcr\'ious  Iiok-s. 

This  19  not  only  tnie  of  Philndelphin  pr«ctire.  bul  of  good 
practice  nearly  e\'crj'wIicTe,  and  Uthe  ■"chucking  "  is  tlie  exception 
in  well  regulated  works. 

The  reaisoiu  are  that  in  boring  on  lathes  it  is  common  to  dejiend 
lipou  the  rigidity  of  prqjeclinK  tools  or  bars  that  are  M-cak  in  cotn- 
parison  with  projicr  Iwring  bars  supported  clo;*  to  the  work  at  both 
sides.  This  method,  we  know,  is  not  exceptional  in  New  Hngland 
even,  a  good  deal  of  baring  being  done  on  machines  for  that  pur- 
pose, bul  the  "chucking  lathe"  is  seen  almost  cvcrj-where  in  the 
New  Kngbnd  Slat<:>.  llic  same  a»  it  was  m  other  places  twentj--Cve 
)car5  ago. 

In  genera]  tenu^,  boring  should  not  Ik  done  on  latlics  when 
ft\'Oid<iKle,  not  only  Iiecnusc  of  lc;<.s  i»erfi:N:t  work,  but  also  Iteeause 
of  tl]e  time  and  coiX.  Theoretically,  the  truest  work  can  be  done 
with  a  non-feeding  bar,  the  work  l«ing  traversed  on  a  carriage, 
but  practically  this  is  not  true,  and  1>csidr».  when  done  on  a  lathe, 
does  not  come  within  the  term  ' '  chucking. ' '  which  means  mounting 
tlic  work  oil  the  spindle  of  a  lathe  iiud  boring  with  st3tioii3r>-  tooli^ 
or  tools  not  revoh-ing,  eominoaly  with  flat  drilU  and  Ti»*:l«t-». 


TscHNiOAL  soonrrr  or  tbb  paoipio  coast. 


This  associatioo  held  their  regular  ntcrlmg  .m  the  7lh  of  last 
nH^nth.  The  fiallonring  new  metuberv  were  clecte«l.  aiwl  two  appU- 
eatioas  for  menibcr>hip  were  nceived. 

For  Mcmbcn: 

Kich*nl  Oraoo,  Cuuatjr  S«ni«7-o*- .  .  Tehuna  Co..  Cal. 

Frsak  V.  ^ednu.  t-:kv1iiad  RaKinm  S>n  Fnacnoo,  C*!. 

Junior  Menber : 

Wm.  W.  f-OKg.  anl  F.Bgine«r DakluA  Cal. 

Aasmciate: 

Otto  V^iXAv.  Be^elejr.  CaL 

Mr.  X.  J.  Maasoa.  ot  ibb-  Cit\ .  read  an  essay  on  Intrr-Occanic 
Sbtp-CU*]  ContaniBicatian  by  tbc  Araerfcui  I»Uima>. 


TIJE   TKt  IIXJVAi 

Thtt  •lutijcct  is  one  to  which  Mr.  Mnii<M>ii  has  givtn  a  gnai  (kal 
of  ■Itcntioa.  amJ  hns  l<*rn  prcsc-iUcil  by  him  in  various  writin){!i  in 
an  camesl  atid  vifromus  manner,  discussta};  Uic  )«Ka}.  eCfmomtc, 
Itfitcal  and  polltJcnl  pltii^c^  o(  it  In  >  manner  imt  attenipietl  by 
:)'ooc  clue  ia  thit  country. 
Tile  [irintcl  niutter,  [tiililk-  <lo(;(iineiits.  and  Hpcvclte*  in  CopgrcsM 
IV*  for  the  raoAt  pciM.  (ir  indeed  alinoHt  wholly,  been  in  ihc  InlcrrKl 
proiootion.  and  Mr.  Manson's  ricn's  might  be  classed  in  ibc  sanit 
[«Fay.  bat  ftom  a  diSWiwit  staudpottit,  itaitiely:  llut  the  V.  S.  Cm-- 
nent  Kbotild  it>clf  coiititnict  »nd  own  tlic  cnn»l.  fmr  frum  private 
'  company  interests  of  any  kind.  The  justice  and  fainioui  of  this 
I  one  can  ditjnite,  and  when  wc  con&idcr  tbe  liicln  pertaining  to  all, 
m  ttearly  nil,  Crovcrntnent-aided  ciitcrpriiies  in  thi«  cininlni'.  tttcnc  ift 
itirr  than  cxpedicnc>-  in  fnvnr  of  what  \s  rvcomtncndcd. 
Of  the  iHthmus,  lie  viys: 

"Tbe  Aioeticaa  Isthmus  is  for  nearly  its  whole  extent  a  ridge  of 

:.|br  Conlillcnu.     I'rmii  Tchuantepec,  nrhrrc  it  iainn  thr  expamcof 

'^urth  America,  to  the  (lUlf  nf  Dnricn  where  it  pinti  Souih  America, 

|l  is  in  teugth  abont  \,'i3t*  miles.     Its  width  is  out  of  all  prujxirtion 

its  leniElh.     It  is  niotr  c^<«entiully  an  isthmiLs  tliiin  nny  other  lur- 

rrtw  iKv'lt  of  land  nn  tl»c  i{lid>e.       If  wv  «ill  tump.iiv  the  mvan  of 

ibr   widths  of  tbc  Isthmus,  at  Tchuatilcpec.    M>t  niik-^  ^  ai  llim- 

dwms.   101    mikH:  at    NicaroKita,    WJ    mi1e« :   at    I'anama.    4Tu 

■lite*  :    at   San    Rta>.   S')   milcw,   they  will  giv<-   for  the  bteadth  of 

the  i«-thnins  nlmul  ooe  rle\Tiith  of  iLs  leiiKtb.     Its  lowest  elevations 

above   sea   level,  at  iK».fit>Ic  points  of  intcr-occanic  transit,  are  at 

Tchiuntcpcc.  7>V4  feet ;  nt  Hoadurait,  2,000  lo  3.(100  Tevt :  at  Nin- 

irmicoa,  IKt  fnt :  nt  l>niuma.  'Ml  feet :  nt  San  hlns.  1.14S  fin:l :  at 

ICalnbiaia,    1,003  feet;    at    tbe    Tnundo-AtTato.    &&f>    lect  ;    at    ttlc 

Napi|)i  ,\trato.  778  feel;  at  the  TuymlVnuKhila.   H')X  feet.       Tbe 

kw  n>ute«  are  all  so  tuotiiitniit(>n>  and  elevated  as  to   re<iuire 

tnniKliaK  froto  mx  lo  ten  milc»  in  length.     The  entire  IsthiniiK  has 

been  called  an  imnwiue  cnuiieway.  sepamtiug  t)w  seas  whilr  uuitiUK 

the  cniitinentv     It  i*  worthy  of  Thoit[;htfuI  conni deration  that  while 

the  African  Islhninr  ^tKt.  i^  but  the  center  of  the  Old  Cnutinctit. 

tbe  .Knxri<an  Isthmus  is  the  center  of  the  oceans." 

MHial  may  lie  callnl  the  prim^pal  point  in  the  pai^er  is  the  dau~ 
ger  of  penaitting  corporate  coatrul  over  waterways  of  any  kiod. 
It  b  ceitUBly  «  pfilicy  *>(  thi»  Cio^-enitneiit  that  waterways  tfaouM  be 
Erac.  and  are  (tee.  in  no  far  ns  oil  naturallv  navigable  watera  of  the 
eoontry.  Tbew  the  Cio\-ermnctit  pnrtcctn  and  keeps  in  order.  Atti- 
ficial  waterways  fur  geitcral  eonimcrcc  should  he  the  Mme,  made, 
owned  and  ciMitrnIled  by  the  Croveniment,  or  by  the  whole  people, 
whtcfa  the  term  "  rtovemment  "  ineatis  io  this  ouc. 
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The  following  table,  showing  the  remarkable  increase  of  traffic 
in  the  Suez  Canal,  is  given  in  Mr.  Manson's  paper  : 


Year. 

Nil.  or  Ships. 

Nel  Tonu&ge. 

Kecdpls. 

1870 

4K6 

436,00(1            ^ 

i  1,031, 8«t> 

1S7I 

705 

7til,4G7 

],  798, 746 

1M72 

l.(»i 

1,160,74:^                • 

3,281,-313 

1873 

1.17S 

l,;W7.7ti7 

4,579,465 

1874 

1.2ft4 

l,631,ai<) 

4,971.476 

1875 

1.4»4 

2,(>I».VIS4 

0,777,260 

lf*76. 

1.4.-.7 

2,(IOtJ,771 

5,994,5»ft 

1877 

1,603 

2,aV>,447 

«,554,86S 

1878 

1,593 

2.:»«,«78 

6.219,e45 

187» 

1.477 

2.263.3.32 

0.937.212 

ISSrt 

iiCi 

3.167,421 

8.364,179 

IS»1 

2.727 

4.1.-W.7T!> 

10,S3o,238 

issi; 

ai»* 

.■■.,074..SI»s 

12,ftS1.91S 

iss;j 

;!,3l»7 

.\  77.-..  Mil 

13,702,413 

•1SS4 

.•i.i^ 

-■i.f>2;!.!<7T 

12,454.002 

1^1 

;i.ti:;4 

6>n'.7s-. 

12,320,819 

lN>« 

3.1IIII 

.-..72N.:il!' 

ll,o87,7D7 

1SS7 

:i.i:t7 

.■..iH^l.lW 

11.4H4.5S2 

ISfN 

.■i.4*t 

ii,';iin.j7" 

12.StH,.SS3 

I>iS!i 

;t.4ii 

^  724,1  Cl 

ia26K,n:is 

ISM) 

x:S'» 

<l.S24.  :.-!■• 

12.994, 7!«» 

isii] 

4.2117 

S,.Vi2..i!1> 

15.o03.874 

•FTinn  tilt  jT«i  is-(  lo  iho  >v«r  l-,'l.  im-liiMiv.  ih*  kiwis'  i.inn«i«  <ai(r  wiriven  by  lb« 
•K«^  umlhCitios  Tbe  cn«»  louiuip-  «»f  reilih\M  U'  iM'i  i..LiiUM(t  by  lakingTO  jcmnl.  of  iht 
CTM*  l.>lir.«iW.  ahiv-h  Mu;.h»;:  ?lali-s  l..  !«■  \).w  y-!\'\v;  !v^lll^ ;:.>■.;  '.,■  U'sppliwi.  Fnm  !SSJ  lo  1*1 
Iho  tJCi  l.^m^ncv  i*  only  th^^  np|iT\*i]nwte1y  c^rpo'^T      ,Tb<e  T'el  T<'ii'jn«>  for  ItM  |nr«dlii|E  yt^n 
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Mr.  W.  A.  Alien,  of  132  Market  StT«(.  of  this  City,  who  propoM* 
ti>  intjiKlacv  tbc  iiivrntlim  in  the  Ilanaiiuti  Islnndv  mmkIa  us  tbc 
■llaMmlion  alnivc  n.i>n»cntiu)C  a  khmklinK  ntUcbinciit  fijrcnnc  mill*. 
that  *cvnt«  to  b«-  a  ptMitiw  advance  in  this  cla^s  of  tniwhiiwr)-. 

Socnr  laniniiinty  in  fonncT  titocs  n-jth  canr  grinding  on  Ibe 
I«oauMna  MiKtr  cooAt  etinble^  us  to  (brm  wmic  evtiraglv  of  tbc 
mAr»a!l*fca  Kaiocd  by  !(htv<tding  or  disintegrating  the  cane  fttnllui 
befcra  Ibry  entrr  the  [tTe«iDg  nillirr>- 

Id  the  olii  maiuicr  of  opcrntiug.  tbc  amount  of  pon-cr  cnuntncd 
wa»murli  inexcc»of  what  tnlcreficc  would  allow,  due  to  the  fart  that 
the  pfVMiire  o\-rr  the  wbnlc  Eacc  of  tbc  rnlls  wax  whnt  wu  required 
by  tbc  cxlnrtiu;  renbtaocc  of  the  hardest  and  largest  utalks  ;  not  oaly 
thn.  tfae  feed  was  irregular,  the  cane  being  ted  on  tbc  bells  by  band, 
hy  a  numbef  of  people  •landing  along  carli  udc. 

la  tbc  pnscnt  caiw  there  Lt  mounted  above  tbcexprnuin];  nollcnt, 
a  pair  of  nlircildlng  cylinders,  as  tscen  in  ibc  drawing.  dri\-en  bf 
belu  and  umnl  with  *eniite«i  diw*  or  ruilew  that  tear  np  the  catic 
into  a  coanr  palp,  sc>  >t  i>  i^  in  a  iinifona  rttmlntn  lo  the  rotU. 

Tbc  pmstire  rnintred  is  much  less,  and  the  bagasse  is  dryer, 
ftvscn  ft  to  10  per  cent-  more  af  the  juice  Iwing  cjclracted.  while  the 
nsKRiot  thai  con  be  pa?i!tcO  through  tbc  mlU  Lt  iiiOTAacil  fruoi  25  to 
40  |wf  cmt.  Tlic  machinery  is  already  in  wtdenae  in  thisaiKl  otlwr 
wofcu  pcnducin);  rountries,  and  as  mentioned  nt  the  beginnmic.  Mr. 
Allen  prnpoan  Ibc  introductjoti  ul  tbcse  .tlirrddcrs  in  tbc  Hawaiian 
mitts,  wbcre,  as  wc  are  infonncd.  the  cane  ia  at  present  ki  directly 
to  Ibc  rollers,  a*  wax  done  m  Louisiana  and  Cnlia  before  the  present 
•yilem  waa  intiudnceil- 
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ru£  vyjTJiv  staius  patlst  orFica. 


TBS  tTDITSD  STATES  PATENT  OFFIOB- 

Wc  Iiavf  received  llie  followtng  conimmiicalioii  from  the  "•  A 
ican  Asswialioii  <tf  [iivenlors  nmi  Maniifaciurers."  a  large  atid 
infliienlial  oixaniiatiou.  anioiig;  the  oSiixrs  of  which  appears  the 
names  of  the  Hon.  Renjamin  BiiHcTworth,  fonuerly  CtinimiNNioiio' 
of  Patents;  Chas.  F.  Briwh.  of  Clei-elaiid,  Ohio  :  Prof.  Rolwrt  H. 
Thunttou.  of  Cornell  rniversity.  and  tnany  oUitr  prominetit  and 
resj»iisil»lc  mm  of  natiuiial  rvpulRtinii.  Tlic  subject  of  the  cfminni- 
iiicalion  needs  no  conmn.-nl.  it  relates  to  itn  anomaly,  if  not  a  disgrace. 

"  DcAS  Sir  : — Will  you  not  take  a  personal  intereiit  in  iir^'ni; 
some  legislation  for  the  1>viicflt  of  the  Patent  Office?  That  offici:  is 
in  more  preying  need  of  additional  room  than  cait  easily  be 
<loicril>ed. 

The  entire  building,  sulmtantially  as  it  wivt  exists,  was  planned 
about  18:ifi  as  a  Patent  <  >flice  (see  Act  of  Jnly  4.  1*36,  5  Statutes  at 
Ijirge,  ll'l).  That  was  thirteen  years  before  the  Interior  l>cpan- 
raenl  was  created.  Now  the  examiners  and  their  clerks,  with  their 
desks,  arc  so  crowded  iu  the  r«x>nis  that  it  is  with  difficulty  they 
move  about.  They  are  occupying  a  ^KiX.  number  of  basttnciii 
rooms,  never  intended  to  be  used  as  offices.  The  halls  are  liued  oo 
>»otb  sides  with  uiisighUy  cases  of  papers.  This  state  of  tbinj^s 
interferes  with  the  licilth  nf  the  foroc.  and  it  retards  their  work  mcx 
niatcrially.  The  General  I.aud  Office  Ls  occupying  n  great  numtH-r 
of  rooms  in  the  Patent  OOicc  building,  and  if  the  I.aud  Office  wen; 
put  into  other  tiuarters  it  would  give  the  I*ateiit  Office  force  much  of 
the  room  it  neetU.  In  the  la.<>l  Coupes:*  ftonie  good  friends  of  ttie 
PatMit  Office  procured  an  appmpriattoii  of  $16,000  to  rent  other 
quarters  for  the  General  Land  Office.  Iml  the  substance  of  it  remains 
nncx|K-nded  and  the  substance  of  the  l,aud  OlBcc  slill  icmaius  in 
tlie  Patent  Oihcc.  Over  S-VjO.iXW  of  moneys  taken  directly  from 
patent  funds  have  been  incorporated  in  the  Patent  Office  building, 
and  the  Treasurj'  now  ha.s  $3,a4T,0OO  of  potent  funds  unapplied  in 
itt  cu^ody.  easily  more  than  enough  to  pay  for  the  entire  Patent 
Office  building,  and  there  is  ao  prospect  ttiat  ttiis  money  will  evi 
be  applied  otherwise  for  the  benefit  of  inA-eutors. 

Again.  the  Pntenl  Office  ur^jently  needs  an  increase  of  force,  not 
only  to  bring  the  *vork  on  applications  for  patents  up  to  dale,  arul 
Veep  it  there,  but  to  inaugurate  and  corrj'  oo  certain  classes  of  work, 
the  pcrfonn'ance  of  which  is  aboolutely  oecesaary  to  the  future  needs 
of  the  patent  system.  Will  you  not  kindly  write  a  personal  letter 
to  your  two  Senators  and  Representatives  in  CoUfircsti  urging  on 
ihem  the  k^islatton  which  shall  give  the  Patent  Office  that  room  in 
its  own  building  which  it  so  luuch  iteeds.  and  such  an  addition  to 
its  force  as  m  ill  enable  it  to  keep  op  with  its  current  work,  and  prw- 
\*ide  for  the  needs  of  tlje  immediate  ftittwe  *      It  is  earnestly  cksiieil 
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mmI  iiKk«cl  of  you  thm  ynu  fUiatl  at  nticv  write  kuch  letter*  to  your 
«tMtan  iml  ctnif;ra»tacn.  nixtog  thr  |ia>tsaKc  of  IcsUlatlmi  a»  to 
HMMD  in  the  Patent  Office,  and  as  lo  increase  of  Patent  Office  force. 
And  will  )-OQ  Rpon  to  uh  that  you  hn^-e  ttius  whllcu  t" 

V'erv  resj»ectfiillv  vtiurs, 

j'  E.  Watk life.  Secy. 


SECTION   n. 

:|1K  nceliiiit  of  the  mechottkal  en^ttKen.  in  CtiieaRO.  Augtuit 
ttvMh.  tht  feUowing  papen  will  be  read  by  the  autbont.  whose 
iMtiie*  arc  annexed : 

n'lHn*.V.  Al-r.lUT  I,    10  A.  M,,  ART  rALACK. 

TMU  at  ranlnr  I'nivrruty  Lncomothe  W,  V.  X.  (ioM. 

U»MM»atiMsOp0«tMl  bf  TtoUl  AdbenDO  A.  M^llrt 

CMBpoaml  l/KDOioUvrB \.  ran  Oano. 

Scpaiimra  ta  Working  of  HM-k-Rjiilwiit  t  ....  A.  SefaiMMir. 

WKDMniMV,  tirr.CRT  '2.  1»  A.  M..  Aar  l>AI.ACTt. 

Tb*  Workinx  of  Crntrirngal  UMliian)'  —   .CoM.  Hermann. 

The  ttcvioTal  of  I>u«l  I"  WntkUiOp*     K.  KolifaL 

TW  TauiBsUT  or  I'nfr   Indi^uti'T  ,    C.  I*ic[ivr. 

Aliparatuft  for  Mrurlujt  Sirani  Fniai  Sdhr. 

lM4«wwin«ut»  in  tl>c  Art  of  C>I>lc  Making                  Kntil  CiuUmtiine. 
UaMWlnic  nf  Water  luni  ihc  Srlitmcl  U'aUr  Urler .  .   I'.  Las. 

raviuiiAT,  *rc(.-sT  1. 10  a.  m„  abt  rMjkKm, 

Ciin(ril<ali*Mit0(li«T1>e(>f7(if  it»eStcmaiKB|[faM.  V.  T)rtfUluui«vf«l,Mj. 

Limitation  of  Enninc  Speed     ...         C-  T.  I*onrr. 

Ctmpnmtaa  a*  «  Faetor  In  Strain  RaciM^rinx  r,<>v-*ritltii(, 

F.  II.  lUilUinlD.  S.Jac«ba«. 
|*crfnnance  of  a  Trtulc  Kspviiioti  I'umoiBK  Kairiar, 

WUli  and  Without  Jacket J.  K.  DnrtoB. 

pMtMManra  ol  StrmI  Raflwvr  Vowtt  PUtil*. 

\Vm-  A.  I4k«  AndT.  W.UngD. 

An  K<rapontira  Awfacv  Comlemer.  Jm.   II.  ItttB. 

A  Cml  Calwfmeln'        ..C«c.  II.  Bwiua. 

Anliv<lraBA  AnraoniA  G«>  a*  ■  Moitvc  IVmrr   ....  T.  W.  M.  I>r>(iTT 

rmiDAV,  Ai-i^rsT  4,  l«i  a.  u.,  awt  fal-ice. 
A  C«D«nI  Itmlnxrint  CluUficaUon  and  Index.    . .    .  Vita.  L,  Oboe. 
NutoBOO  lb*  I >rMna)[r  Machinery  of  ibirNetJwrtaiKla  A.  Hart. 

Tlw  Rrfrilpntlnii  Machine  of  Today C.  Linda. 

THc  tiiii  ii'kAinraMr  SvMem  of  Manwhrttirc  W.   P.  Dnrfae. 

MiA-Knllinc  XBI"  •»>  ilNtr  Derdopowm  tn  AHKnca  .f.  II.  DaoMi. 

LTKhnltnl  Mnmifaa  ta  Uw  rnll«l  Slalra.  R.  It.  TlMt«M. 

Hanlmt  hr  H««w«  .  .  TV)*.  H.  Wgg. 


SPBOUX.    ADTOMATU 


The  oischine  above  shown  is  especiBUy  designed  for  i* 
notched  plates  for  armature  dtsot,  such  *s  are  cm[>]o>*ed  in 
gttKTatofs  or  motors  and  U  pnnided  n-ith  antoinatic  apparatus  : 
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ratlin);  a  Fn-oictermiticd  iiumher  of  notches  to  the  rtrcumfitrenn  of 
Mich  plates. 

The  machiue  i*  •^tartetl  by  nteatui  of  the  m«tlle  shotrn  on  the 
n^hi.  and  v'X)iitianc*)  automatically  until  n  plate  if  fiitinhnl,  ttic 
trcaillc  i«  then  rvlrn.'icil  and  annthcr  plate  insetted.  The  innrhinr 
dwwn  «rill  receive  nnd  preruirr  plates  from  10  to  'M  inche*  in  dtame 
ttr.  ami  wviglisonly  I.70(i  potindi.  They  ak  \n  u<)e  by  a  number 
t>f  tht:  rlcitric  companies  and  have  much  reduced  tlic  expense  o( 
prep«rinft  tlicse  serrated  plates. 

Thctc  an  no  dua  of  machines  in  metal  work  tliat  perform  fm 
mticb  and  no  rsptdly  ba  pnnelicM  nnd  other*  hAvtni;  direct  ncttnn. 
It  is  common  to  think  of  •thapinR  iron  as  a  nlov  and  expcnniw  pro- 
ccM,  and  il)U  u«  true  <if  all  cutting  pnKotse*.  but  nstiag,  forging, 
and  poncliinjc  am  more  rapidly  performed  than  in  the  case  of  any 
other  kind  of  hard  or  non-plastic  material.  Amonj;  .^ucb  processes 
arc  cold  invKtiog  and  punchiiii;,  TciiuiriuK.  it  i^  tnic.  ninnivc  and 
MCamlcly  made  macfait]C^  but  performed  al  a  rale  thai  is  nian-dmiK, 
wrbeti  the  impletiM:tit«  are  strong  eooti^h  and  properly  de«iK>ied. 
Tbe  amonnt  of  "  hut  trcalmcnl,"  as  in  forifing  by  hammers  and 
drfip  pecjM«eii'  is  all  the  time  p^'injt  wny  to  eold  proceMcs,  wherrv'cr 
Ibr  o>cta)  is  not  required  to  "  flon-."  The  coustnictiou  of  machines 
Cur  |murhtii{[  and  slicarinti.  rrqiiirioR  a  force  of  11)  to  2Ji  Ifni-*  for 
■acli  sqaore  ioch  of  cut  ^turfftcc,  calU  for  a  careful  ktudy  of  atniBs 
■nd  material. 


TIN    PLATE    OHOB    UORK 


Tbc  /nm  .-Ifr  is  learfut  that  Seovtar)-  Hamlin  will  inlcrlcre 
IBilh  the  "tin  plate  report  of  t)ie  special  agent  Mr.  Aver."  and 
(saiauaieft  thai  thia  is  posifiihlc.  Tltere  is  nn  fear  ai  Ibis,  the  diin|[rr 
b  all  the  other  way.  Thin  whole  tin-plate  bimness  I13&  been  a 
tcandalima  tmpontiou  on  the  Am<TicaR  people,  yet  all  who  critictfte  it 
an;  set  down  as  "enemies  to  tin-plate  mannfiicturc."  There  are  do 
to  tJa-plate  ui  any  other  mann&ctQtv.  Init  there  are 
to  tiD-pUte  tax  and  tin-plate  "  humbug,"  nl  which  ue  ha«T 
had  quite  eiMuitb.  The  duly  <^  3.3  cents  a  potuid  was  not  put  in 
fanx  fbr  nUK  monlbs  aflcr  the  passaRc  of  tbe  Act.  so  as  to  permit 
the  promoten  of  tbc  itclieme  to  import  all  the  tin  platen  that  contd 
be  found  in  Europe,  to  be  sold  at  enhanced  prices,  because  of  the 
ifamodic  demand  aitd  by  TTaaoD  of  tbe  higber  duty.     Then  tu 
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Ttrtuiii  this  duty    the    rdtiints  nf  Aniericnii  made  tin  jiUie  wcrrc 
mitted  to  include  forciRn-madc  plates  dipped  in  imported  tin,  a 
never  cniitcin  plated  in  tlic  laiv. 

The  rttiuirt  tietHls  watching  there  is  no  (totiht,  hut  not  for  m 
|[iv«ii  iu  the  /tvn  Age.  The  niain  feat  is  further  exposure  of  ihial 
tin-plate  "deal,"  which  Ls  bad  enough  aow.  and  we  ihiiik  the 
Secrelarj-  of  the  Treasury  i»  fully  w-irramed  iu  holding  the  report  to 
verify  the  statistics  that  are  act  forth  in  tliat  documctit.  i 

We  spent  Komc  little  time  and  money  iwo  years  ago  by  liavinefl 
frieiitU  at  the  KaM  iuvesti|;nte  t«onie  of  thew  tin-plale  works,  and 
unless  citcuuistaticcs  have  altered  sincv  Uien  the  [)epartt]Kut  lepon 
will  bear  a  large  amount  of  inxTsUgation  and  holding  alto.  What 
the  country  wants  is  the  truth.  This  whole  tin-plale  matter  has 
from  the  bcgiiiiiiug  dealt  very  little  with  that  commodity,  and  it  ia , 
time  son>e  should  appear. 

On  thi^  Coast,  where  we  cotisuiue  300.000  Wxe*  a  year,  lia^ 
plate  t&  what  may  be  called  a  vital  clement  in  bu.siiiess,  and  a  tax  of 
2.2  cents  a  pound  nith  the  incidental  iiinea.se  in  price  due  to  distorlv 
iug  tlic  market  is  a  grievous  matter.  The  whule  amount  iinpnned 
is  from  2<)  to  35  miltious  of  dollars  worth  yearly.  In  I8HI  nearly 
$26,000,000,  wa5.  purchased,  and  afterwards  sold  for  SlO.UOO.OOO 
more,  which  was  mainly  xa-x.  and  inflation. 

We    have  laid   away  copies  of  the  (■■axious  jounials.  prominent 
among  them  the  fr»m  .-ige.  that  labored  to  cot]\-iiice  the  American 
people  by  every  kind  of  artilice  that  this  tax   was   to  develop  tin 
mining   and  mauufactute  in  this  country,  and   tliat  our  tin  mines, 
were  ^ncvesstnJ.  and  would  soon  fumi!di  enough  to  supply  the  wboli 
countr>'.   nud  all  Ihi:^  was  ba:Kd  oo  a  beggarly  amount  of  120  tonsi 
procured  in  California  at  an  cxpcndilufe  of  £450,000  for  the  mtnei 
propeTT>*  and  $350,000  for  mining  the  120  tons  of  tin  that  cost  nearlj 
Sl-fiOaponnd,  and  10  tons  in  Dakota  that  probably  cost  $5.00  a' 
pound. 

Every  bocte«l  penton  will  deplore  this  Gultuc.  and  the  loaoe* 
which  fell  mainly  oo  foreign  iii\-estori.  but  what  are  n-e  to  think  of 
those  who,  down  to  the  clo^ng  of  tbe«c  mines,  oontiDued  to  delude 
people  with  Eial«e  statements  respecting  them,  aad  who  cwi 
wonder  that  the  Secietary  of  tbe  Treasury  thinks  it  expedieni  to 
9C«n  the  work  of  men  who  wen  cooocntcd  in  ^ch  a  qtiestiaaablt, 
kind  of  busineajs. 

A  proper  courx  would  be  to  pat  Mr.  Ayer'st  report  away,  and' 
»end  onl  a  contmissxm  of  capeUc  and  honest  men  to  siA  oot  the: 
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trntl),  and  \tx  the  country  know  what  has  ticcn  rfotK,  or  U  liket)-  to 
be  «]aae,  thai  ileniaml.s  a  )>atni<ly  of  imnifiiite  pn>portiotM,  paid 
msmlr  by  the  poor,  who  arc  tbe  nuin  cotL<iutitcr<i  ni  tin  plate. 


AN   BXAMPIiS  OP   HIOB-8PBBD   PUUPIHO. 


The  Mibject  of  hich  piston  speed  or  inrreAwd  duly  for  water 
which  occupied  some  iif  our  space  lost  nionlh.  ha^i  brooitbt 
uat  KMoe  facts  qnile  creditabte  to  practice  on  tbtK  Coast.  This  br 
the  fnllnwtiig  exnmple  )r  alieail,  nritli  a  pump  of  17  inches  bore, 
movtniE  at  400  to  47U  Gnt  per  miimtc,  as  will  appear  from  the  rolluw' 
rag  communicalion  from  the  President  of  the  FuUtm  Hujpaccrmit 
■Dd  ShipbtiiUIitiK  Work^  of  thU  City. 

To  TIIK   KttlTOU    ■' ISWSTkV." 

Sn : —  lo  iipenkinjE  of  high-speed  puiu|w  a  few  days  ago  I 
meationed  n  caw  in  Hhich  I  had  hreti  ctnisiilted.  which' is  thai  of 
lb«  Voma  Water  ami  l,tf{ht  C'l..  H.  W.  RIntMlcII.  Maungrr. 

AbiNil  a  vrar  ago  Mr.  I1lai>drll  wrutr  me  slnlitig  that  he  hud  an 
cflj^ue  l^  niches  in  dianirter.  \'l  inchrs  stmke.  and  that  he  uishe^l 
IH  WK  it  to  of^rate  a  pumji  to  rnip^  water  Ua  irngstiun.  etc.  I 
nsconimeiMlcU  to  him  in  milking  <<  t<>  drive  dinect  fmni  thceiisine.  by 
cxleoding  the  piston  rod  through  the  backbead  irilb  large  valve 
am  proportioaatc  to  iXv:  gHanh'ly  of  water  to  Ik  dchxTird.  This  lie 
did.  making  the  pump  17  inches  in  diameter,  with  the  naitie  atfoke 
of  the  engine,  viz.  42  inches. 

In  a  letter  rvcvived  CrDni  him  he  telU  nte  that  this  pump  ts  now 
rsiailig  7  millton  ^allunrt  of  witter  90  feet  high  in  -*4  hour*,  using  ?<> 
cnnb  of  Mesiiuite  wood,  the  engine  making  64  revithitinus.  oi  jvarti' 
eilly  480  (««t  per  minute  ()f  pUton  speed  for  the  pump  The 
deliver)'  pipe  in  ^0  i»che>  dtninctcr,  imd  2'■^  mile>  h«ig,  (he  *uctton 
i»  24  im-hcs  diameter.  The  boUer  pinwure  from  fWi  to  WO  ponndi 
pet  iiKh.  The  pump  \-alve  area  is  too  per  ermt  of  the  plunger  anea. 
He  Ualr*  also  that  the  pump  runs  smoothly  at  this  spcrd. 

The  important  fratnivs  in  rt'card  to  the  constmction  of  the 
pump  is  tbe  hux*  vaU'c  area,  delivering  tlic  water  into  a  large  pipe 
at  a  little  le»  than  three  feet  velocity  per  ■wrond,  cnahlinK  the  pump 
pialiNi  lo  tra\'el  at  a  high  •p«thI.  Mr  Rlnisdell  a\m  «tutt4  that  lie 
has  m*dc  S7  rerolutioa'i,  or  407  ftet  per  niaote  ptstoti  )»pcei].  and 
that  ihcrv  is  no  troable  in  running  it  Rkmh  80  to  fl7  He  nse»  a  coo- 
dcnatr.  obtaining  90  Incbcs  vacuum.  It  would  have  lierii  tietter  if 
ibr  deliver)*  fidpe  had  be<m  UiU  larger,  au  as  to  bring  tbe  wlocily  of 
do*'  nnder  '2  fort  per  second.     I  am,  yours  truly, 
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Fi'LTON  HNniKKEBiNc;  AXD  SHtpatiti>|}ic  Work*. 


TASaKSr  UKARISa. 


MS 


ilic  work.  Tbc  work  b  tbu»  dotw  with  {rrcciMgu  and  at  a  rapid 
rmte.  with  a  comparatively  c1)«iip  and  simple  niochiiic  that  aome 
yxmct  nfo  would  Uiive  bmi  quite  umhouglii  of.  A  rr«ult  of  ilicae 
qMcisl  Buchinca  has  beeti  a  n-wndruu^  chcapcninR  of  ltou!«e  joiner 
work :  uB  intertAt  that  affects  e\-er^-one  in  the  land.  All  tna»t  own 
nt  hire  haiue  roooi  of  some  kind,  und  every  good  tnacfaine  teiluoa 
tlw  price  of  this  ococgaily.  Tbc  nmt  t>f  rolUug  tdltwU,  for  csninplc, 
ha»  bnm  tcdnced  to  one  half  of  what  It  wan  twenty  jrcan  ago, 
raofcquently  Uiey  are  within  reach  of  twice  on  many  people. 


TANOBKT    OBAJIINO. 

DcidKiifi  fur  worm  ele\'atr>r  getinnx  arc  oftrn  ilhi^traled  and 
described  in  the  eaAcni  jonnialN  and  a  \ar^  ^hnie  of  lioisUng  KeAr> 
tng  iftnuulc  un  this  ntotlicxt.  the  norm  wbccln  heing  in  most  cases 
smaller  in  diameter  tluii  the  winding  drninv  It  is  true  tliat  by  ver>* 
careful  workmntuiliip  and  the  XxM  of  nuitcrial  ivtich  gcarinic 
rmn  be  nkulc  that  will  {icifbnti  under  heavy  strain  upnii  the 
teeth,  and  H  hairly  true.  Iiifereiitiiilly  one  mmid  Knppone  that  any 
kind  uf  scaring,  where  the  total  .strain  fulli!  on  «ic  tuotti  and  the 
cvnlact  a  mere  line  or  point  and  the  action  a  sliding  one.  such 
(taring  would  u-ear  out  at  once,  and  il  would,  were  it  not  that  the 
sui&co  are  floiAlcd  with  uil. 

Chif  r<ometiti(iii  '\%,  that  there  i^  uo  good  nason  lor  eaiployin|[ 
worm  or  tnnttent  KeannE  fnr  rlex-aton.  or  in  any  caae  wherr  there  i% 
hcav)-  9tr«in.  It  is  the  most  compact  among  devices  for  dtminuhinK 
motxm.  bal  is  nearly  impractical  (or  increasing  motioo  :  and  in  this 
lies  a  sijcnificoni  fact. 

People  soinrtimr*  recommend  wonn  gcvritig  for  clc%-alors  becaiuc 
it  )■  wfc  and  will  not  "  ma  down,"  thai  u  tiK  frictiim  is  »n  great 
that  the  cage  cannot  bccomi-  the  drirer.  no  to  tqteak.  Thi*  being 
inic  of  "  Tunuiiig  d<iwn,"  it  is  equally  true  of  "ninning  up."  and 
kbe  InM  in  fiiction  /s  thtts  indicated.  amoantioK  in  the  best  coti- 
fttrttcted  wheeU  to  tn-cnly  per  cent,  or  more. 

Id  de^gniDg  and  making  machinery  It  ts  a  tolmbly  good  rule 
A>  not  enploy  tangent  gearing  in  any  esse  or  fi>r  any  purpoae  what- 
ever. There  are  irface*  where  it  i»  eonvetiienl.  and  pethapn 
expcdtcnt.  but  not  many.  On  thtN  Coast.  wbcTv  winding  Kvarinjt  of 
all  kinds  tit  an  extensive  class  of  machinery,  one  scnrrely  e^xr  meets 
with  tangent  gearing.  It  i*  tiot  a  favorite  methml.  and  constdernig 
ibr  diUB  of  work  done  and  iis  purpones,  we  aie  quite  as  wril  off 
without  it. 
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WASTED  MATERIAL. 


Mr.  Robert  Caird.  n  veteran  ship  builcJef  hi  Scolland,  has  been 
figuring  out  how  mxich  deatl  weight  of  tnnteriiil  i»  carried  in  vessck 
by  reason  of  "ba<l  workmaiiiihip,"  that  is,  the  amount  of  iron  and 
)^tcel  lh»t  hfis  to  be  added  becaiL%  of  Imd  distribtitiou  and  fastening. 
Mr.  Cninl  s<i>*s: 

'■  Lloyd's  Registry  practically  determines  the  scantlings  to  which 
vcsMels  are  built  in  Great  Britain,  aiid  iii  doing  this  a  factor  of  safcty 
i»  6xed  by  the  committee  in  excess  of  the  theoretical  strength  of  the 
materials  of  the  stniclure  to  resist  any  strains  that  luay  occur. 
This  factor  is  the  reftult  of  experience  of  the  heterogenity  of  the 
stnicttiral  material  and  defects  of  workmanship.  In  this  it  i.-*  not 
even  the  avera^"^  that  rules,  but  the  worst  that  the  society  tvill 
pass."  *  *  * 

"  \(r,  Caird  stated  that  he  had  made  a  calculation  which  i^liowed 
that  in  the  mercantile  marine  of  Great  Urituiu  there  is  invested  ov-er 
S3&,<MX>.000  in  excess  iron  and  itw\  employed  in  the  construction  of 
steamers,  an  excess  which  is  re(|uiri;d  and  is  carried  alK>ltt  »imply  as 
an  allowance  for  bad  workmansbip.  The  calculation  showed  further 
that  over  $1,(MX),000  worth  of  coal  is  burned  auuually  in  propelling 
this  surplus  [uateiial,  which  should  be  quite  uuucccssao'-" 

In  this  statement  Mr,  Caird  was  no  doubt  in  an  excusable  way 
advertising  hi>  own  business.  This  can  ver^'  well  be  afibrded  lu  as 
much  as  be  has  introduced  a  line  of  inquiry*  applicable  to  a  good'j 
many  other  things  Iicsides  steam  ships,  and  pw»ibly  in  un  equal 
degree  to  .'ttructiires  of  every  kind.  Perfection  i.'i  not  attainable,  and 
tbe  (actors  of  safety  imposed  will  always  embrace  a  margin  for  bad 
workmanship.  A:>  Mr.  Cleveland  once  said  ;  "  It  is  not  a  llu-ory, 
but  n  cottdition  that  is  to  be  dealt  with."  and  there  is  no  ]>ractica1 
means  of  improvement  outside  of  commercial  incentives. 
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A  PBAQE  ARMT  AND   MAVT 

Th«  Nation  in  reviewing  the  late  speech  of  Cnptaiti  Mnhan  ut' 
the  U.  S.  Navy,  who  wants  war  steamers  to  keep  peace  with.  saysT 

"  To  the  naval  and  military  eye  in  everj*  countr>-  the  world  is 
full  of  national  enemies  who  cannot  be  too  closely  watclie*!.  The 
immense  armaments  of  Europe  could  not  be  maintained  if  tbe  army 
and  navy  had  not  won  over  a  large  and  powerful  section  of  tiie  pul)- 
Ik  to  ihcir  way  of   thinking.      \Ve  masi  also  adroit  that  great 
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fleets  and  «rniie»  could  not  1w  maintained  in  n  itate  of  rSidenc>'  if 
the  soldim  and  sailors  did  not  bvlicvc  that  war  vras  always  immin- 
ent, aod  that  they  were  literally  prutectiDK  seriously  tlimilaicd 
Bitiona]  inlnv^tv.  It  \%  almost  as  ncceKsary  that  a  snldirr  or  lailor 
«lioald  see  a  fair  prospect  of  a  fight  iu  the  near  fuluie  as  that  be 
<iouUl  welcome  the  fight  when  it  cottics.  Hut  woe  to  the  nalimin 
which  iharc  hio  martial  anW  and  bellicow  «x|>ec-tation«  The  hi*- 
tory  of  RifciK,  France,  Sweden,  and  e\'en  Hn};land.  illii>Initi-.s  only 
Um  horrihly  the  resolls  of  allowing  military  opinion  to  ^el  the  hrttrr 
a(  civil  opinion  in  the  rvgnlalion  of  fon-i)^  rrlaliociA.  Tlie  1ar][pr 
the  ■nnamctil  Krows  the  more  ne«:il  there  i^  on  the  p«rt  of  statomen. 
i>r  a  coot  and  critical  view  of  th<;  alarms  and  «.iithtt»iasms  al  the 
miliuiy  dwq." 

The  hailucinatloQ,  for  it  »  n'AhiiiK  mon:.  that  other  unlioua  want 
to  inMilt,  trample  U|mmi  ami  conquer  this  or  nay  (ilher  LYtiintrj'.  tit  one 
of  tbcawwcak  iaventionKlhnt  niiKt  KotoNhow  how  nnaccountabtc  are 
tbc  Rwthoda  of  reasotiinK.  c\'cn  among  the  educated.  The  aanintption 
of  peace  cnaiinK  from  aruiica  and  nanes  ts  nut  true,  and  in  the 
rof  thin)!scaiuiot  !)e.  The  Chilean  aflaii  of  two  years  ago. 
Captain  Mabna  cllc».  itt  bud  c%-i(k»ce.  aw  at  no  time  nor  in 
any  OMnner  did  the  Chileans  mention  Ktich  u  thing  as  a  (i>nH]{U  war 
with  any  ronntn-. 

We  hav-e  tmHcd  this  br  to  cdncaiton  and  in*  ethics  to  restrain 
these  belligetent  nen  who,  like  tite  German  Hmperor,  want  to 
"eoaqocTpewce."  Sonemore  poailive  tnenn«  may  be  required  to 
Mipfwun  Ibeto. 


Some  recent  filiating  on  the  cost  of  power  con\tr)-cd  hy  water 
that  the  RTcater  the  piVNsnre  the  cheaper  in  proponion 
(uMMD^  the  expense  or  cost.  For  example,  water  at  luo  |x)nud» 
preaHine  conta  ahont  douhte  what  water  nt  TOO  punndft  |>rrmure 
will,  catimaiinK  In  l><>tb  cuw«  hy  the  envrjty  or  work  the  water  will 
periunn.  This  is  a  curious  resntt,  and  an  iiitervslinic  prohlem.  Tlie 
walsr  and  tlie  preiMiirr  upon  it  are  diflerent  elements.  The  amonnt 
coBMiBeil  for  a  |p\-en  duty  is  inversely  as  the  pressure,  so  that  if  tlie 
ooot  of  arater  is  much  there  is  nniiideralile  K^iu  in  IhiN  way,  but  it  i» 
obrioiu  that  tlie  greater  pressure  tlie  chcajvi  that  l>eccttues.  because 
Ibc  \'olumc  IkIuk  ihc  Aanc  incmnnil  of  caot  will  not  (bilow  incir- 

it  of  (seiHUrr.  The  pumping  mnchiucrA  will  have  the  name 
ily  in  power.  Iitit  require  to  he  •imaller  aad  stmntter-  Tlie 
cooaaned  will,  of  coiirnc.  be  an  the  pressure.  I'ipc  friction  in 
a*  Ihr  vtdante  irreHpecti^-e  of  pne*»ure  ami  \'elocity. 
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ELKCTRICITY. 


XOTEB. 


1 1  is  reported  that  by  means  of  perfbraied  or  skeleton  fontis  filkdj 
with  peroxide  of  Icatl,  interposed  between  plates  of  solid  lead,  st<; 
iigc  batteries  Iiave  been  iiicr«.a-Sed  in  capacity  from  3.52  to 
ninpere  hours.  An  inventor,  M.  Toinma.si.  empIoy.s  forms  or  skele-' 
loiis  of  celluloid  or  ebonite  to  hold  the  active  material,  and  the  «-od- 
der  is  that  electricians  hnve  not  sooner  abandoned  tlic  idea  of 
niecbnnical  adhesion  on  the  electrodes,  and  confined  the  perx^nide 
between  plates  so  the  whole  battery  is  soltd.  and  no  warping  of  the 
plates  possible.  The  idea  is  not  new  in  this  countrj-,  and  is,  no 
doubt,  capable  of  extension  and  inipm\'enient.  The  main  diflBcuUy 
is.  We  imagine,  that  storage  batteries  have  this  far  been  de\TScd  id 
laboratories  and  when  meclianics  get  at  them  there  will  be  added  a 
good  deal  in  constructive  features  which  electncian.s  cannot  be, 
expected  to  sapply.  _    

£tecfri(  Poutr  uteiilious  a  reuiarkabk  apparatus  by  Pro£ 
ThoniMXi,  to  be  shown  at  the  Chicago  exhibition.  It  i.s  to  pr 
a  sparlc  three  to  fuur  ^t  long,  and  as  *italcd  will  have  at  it 
terminals  an  estimated  difference  of  potential  of  one  million  voll& 
Tlttt.  will  for  exccetl  tbe  Teliut  expennietits  and  be  the  modt  remarks 
able  exhibit  of  an  elevtricil  kind  that  could  be  devised,  because  tr 
conveys  to  the  public,  and  indeed  to  anybody,  an  idea  of  tangibility 
— something  that  can  be  seen  or  rren  heard.  In.-'ulBtion  of  sneb 
apparatus  mnsl  be  extremely  difficult.  A  million  volts  is  incompre- 
hensible and  seems  impossible. 


In  no  other  department  of  the  Kxpositinn.  at  Cbicagp,  will  thertQ 
be  so  much  to  Icam  aa  iu  the  electric  section.  It  b.  no  doubt,  lb 
most  important  and  the  greatest.  On  this  branch  of  scieocc  has  thi 
leremost  intdtect  of  all  countries  been  centered  for  ten  j-ears  post, 
and  to  assume  that  this  cuuntr>'.  or  any  other,  \&  "  in  advance  "  can 
only  be  true  in  a  x-eij-  modified  sense.  Pcrdgn  electricians  wDI 
leam  much  beie,  and  oar  people  nill  learn  mncb  from  them.  The 
more  patieni  adentific  metbodt  of  tuACstigation  hi  Europe  have 
led  to  a  greater  advance  skill  m  the  science,  while  the  greater  con- 
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ivc  &kill  tiefc  hA.4  cnftbled  a  more  t-<iiti|<lcte  (krclopntMit  of 
tincn'  ""(I  >iii|>kMtietit)i.  nprcially  in  \\k  njiiuirnltiik uf  distribution. 
Onr  m«ll  not  iiltoK^-thtT  rlvMiiible  will  be  lh«t  forrign  firm*,  Hkc 
SlcflMlis  &  HaUkc.  u-livn  tla-y  knrii  the  prtCM  at  wliicli  elMtrical 
■ppnralttfi  n  mid  in  ibis  cntiiiln-.  will,  no  doiibt.  nilb  rorriRn  capital 
Su  into  tltc  roniiufncmiT  here,  Tticre  i".  a  duly  o(  4fi  [-er  wut.  on 
a»achiocr>-.  and  litis  in  certainly  a  ttraiptiiifi  bait  that  applin  to 
(CmeratioK  plants  tnainly.  In  the  initior  dctailn  ihrtv  i«  little  hope 
i]C  TnniUtiiiK  Amcricati  mHniUactnict. 


Poor  years  ngo  orr  ptibli^lKsl  on  nrtick  on  the  "  Iti(lu«ttriM  of 
Ifdand  "  tbal  catucil  a  giM^d  ilcil  iif  coninicnl  bccauM:  it  in  Cfim- 
mnnly  Kuppovnl  Ihnt  tbere  are  no  induslHes  in  Ireland  worth  inra- 
tioaitiK'  In  ibe  nrlirlr  rrfrmd  tn.  Vnliim?  I.  pane  23.  we  men* 
ttoned  the  fact  a(  an  ckctrK-  railway  from  Nrwr)'  to  BcMbnxilr. 
which  liaA  bceu  in  snctcssful  operation  for  eif^ht  years  post.  The 
Railuav  IX'otlti  oi  I,(indoti  ha«  in  their  tMoe  for  Jniie  );iveii  a  vrry 
TuU  and  complete  occouiii  of  this  electric  railway,  which  can  be  read 
with  tntereitt  nnd  advantnfte  t>y  electrical  cngineerK.  Ve  have  ^aoe 
for  only  a  Cew  of  the  fact^  )ci\Tn.  The  Kctieraling  station  is  near  the 
miildle  itf  the  line,  which  \*  8,5  milo  long.  It  \s  nn  mTrlicnd  syv 
ten  corrcspondioK  v*er>-  nearly  to  commoQ  practice  of  oar  day. 
Power  ia  derived  frcmi  the  CamtuitiKh  which  aflords  a  £ill  of  twenly- 
ciflll  feet,  which  n  npplied  on  <in  iiiwani  Bow  or  Amcrkaii  tnrtiinc 
<linetly  connected  tn  Hdi«>n-Mot>)ciR9on  dynainn<i  that  iti«x  fN|,4  per 
ewit.  effk-irncy  and  developinK  *ixty-two  hone  power.  Tl>e  whole 
line,  inrlttdinK  the  ck-tlric  pLnni,  was  cottstTticteil  by  Meun. 
Mather  &  Plait,  of  Manchester.  Hnffland. 


A  ileeision  cif  July  I.  in  thu-  I'.  -S.  Oirrnil  l>i«trict  OkitI  of  New 
Vurk.  by  judgi-  l.^combe  grants  an  injmtction  against  the  Hollood 
Hou«  and  the  Hotel  Imperial  to  mtrain  tbetn  from  "nsiiig" 
dtoUMicaccnt  dcctric  lani[M  infringing  the  ndiwn  patent*.  TIm 
inJBOCtiaa  ap(dte«  after  ten  dayn.  pemiilting  that  period  for  a  change 
from  the  tnfrtnjting  laraps.  This  is  the  first  action  aiiainia  u*vii, 
and  i>  a  matter  of  grnv-e  importance  in  view  of  the  wide  field  opened 
op.  and  it  practically  pUcex  the  mcandcxcent  filament  tampa  at  the 
eoatrol  of  the  Ediaon  Company  and  their  licensiea.  Other  suits  ore 
to  tie  bnM)[bt  DKain.H^i  u»e!M'  tmmedi'acly,  and  the  dunces  aic  that 
there  will  >ie  a  roiintmulidii  <tf  (lie  IuIimmi  |>atcnts.     It  ii* temarkablc 
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that  in   a  case  apparently  so  simple  as  ttie  carboii    iilamciit  lam^ 
patent  there  should  he  lon^  contested  trials  as  in  the  Kdtson-SwAii 
&  Edgar  triaU.  but  it  tniist  be  remembered  tlint  the  invention  per- 
tained to  a  new  art,   very  ini]>erreetly  mKler>tl<K>'l,  and  iti  vrhicli  pre- 
cedents were  wanting. 

Profeswr  £.  J.  Houston  Itas  been  electefl  president  of  tbe  Ameri- 
can Institute  of  Klectrical  Kni;inecrs.  and  certainly  no  better  choice 
cuuld  have  been  made.  His  eminence  in  the  etcctric  art  clearly  en- 
titles him  to  such  dUlinction.  and  the  present  year  with  so  many 
foreign  visitors  is  a  lime  »'ben  some  distinguished  man  should  be  ai 
the  head  of  so  important  an  organization  as  the  electrical  engineers. 


Tbe  ThonL4oii- Hotifltoti  Company  ha\-e  brmi^iht  «  test  imit 
against  a  New  Haven  railway  companj-  tbat  will  determine  the 
validity  of  the  Van  Dcpeole  patents  on  the  '*  trolley,"  as  it  is . 
called.  This  is  an  essential  feature  of  the  nl^e^bead  wire  •iy»tem. 
umI  the  suit  above  mentioned  is  really  against  the  S^'estingbousc 
Electric  Compauy.  who  will  bavc  to  defend.  A  trolly  ruutuog 
against  a  wire  can  hardly,  we  think,  t>e  a  patentable  fenlnre  l>eyc>n<l 
the  method  of  coiistmctiou.  but  itscomlHiiation  with  other  new  and 
essential  clen»:tit»  may  be  valid  subject  matter  for  a  patent. 


THS    NSW    EDISON    BI^GCTftlO    RAILWAY    SYSTBU. 

Tlieie  ba.^  been  going  the  ruunds  of  the  press  for  some  time  past, 
uotes  of  a  wouderl'nl  iin-cution  hy  Mr.  Edison  relating  to  electrical 
railways.     Tbe  invention  is.  thits  desuribed  in  tbe  FJfftruaJ Engintm:  • 

"  Mr.  Edifion  has  settle*)  upon  a  ?iystem  in  which  cnrrent  is  car- 
ried from  the  central  station  at  bigb  potential  lo  motor  geiterators 
pliiced  below  the  ground  and  in  dow  proximity  to  tbe  nils,  aad 
which  coox'ert  the  ctirreni  tranimiitted  at  the  pressuie  of.  «ay  I.OOO  , 
volts,  to  one  of  20  i-olb*  between  rmil  and  rati,  with  a  oorrespondingj 
increase  in  the  volume  of  the  ourTenl.  ' 

With  tbe  utiliiatton  of  hen\-y  currenty  at  low  ^-oltage.  It  became 
necesaiy  to  devise  apparatus  to  pick  np  with  alxsolntc  certainty  J 
I.OOO  amperes  of  cumtdt  through  two  inches  of  mnd  if  accessary;^ 
•nd  this  Mr.  Iidiv:>n  has  done.  It  was  next  necessary  to  obtain  a 
joint  between  ctrntigiious  rails  that  would  permit  of  the  passage  of 
aeeeral  thoa^and  amperes  wthotit  iutroducing  undue  resistance. 
This  has  also  been  accomplished,  with  the  resnlt  that  an  cxperi- 


■I  track  of  about  a  quarter  of  n  mile  in  kiiKlh  ha>  Ik^cti  in 
Ittal  operaiion  iKar  Mr.  HdiM)ir«  taboratury  fur  wmc  lime  |iaM. 
and  working  to  liio  cumpl^tv  <Hiti<i';ii.-t)(iii, 

It  tuiA  been  ^aid  that  carrinKcs  with  iron  whcclit  piuninK  cn'cr  tbe 
Irarlcs  vtoaM  shon  circuit  the  current  aud  cauw  the  destriictioti  of  the 
(1>iuutKi  machines,  »  well  as  "chew  up"  the  short-circuiting 
rtUcIe.  Tn  tr^t  this  Mr.  EdiMKi  actually  shan  cirruited  tiiKex]>eri- 
duntal  tiack  witli  a  carriai^e  having  iron  whecl.i,  aud  titicceeded  in 
getting  an])'  '.KKi  nmiKTc*!  through  the  wIktK.  tlir  low  voltage  used. 
ell  a«  the  in-iulntinf;  ]iropenie<«  of  tlio  axle  rtx'hv  boinf;  Kiifficicnt 
•ocaiuit  fur  ih<:  smnll  (^iiuniity  nf  (.-tiTnriit  which  iiviitallv  )>aj»ed 
ihnmgh. 

Regaidini;  the  leukngc  of  current  between  rail  and  rail,  Mr. 
Kdiion'4  exjicrimcnts  have  prm'Cil  that  nt  a  potentinl  diffeicnix  ofJH 
rolts  the  loss  under  the  wor<!t  coudittmis  n-ttli  a  tvct  and  salted  track 
U  tMilj  5  H.  P.  per  mile,  while  ^■er>■  wet  weather  would  in\-ii|vc  a 
kiaa  of  traly  '2'-)  II-  I*.  Awl  as  regard,^  the  qunttion  nf  luifrty  to 
hoBiao  beings  and  anintoU  liable  to  come  iu  contact  willi  tite  rail,  it 
is  BccdleM  to  My  that  the  effect  of  30  \-olts  upon  the  human  body  ia 
itnpEftvptJble.  and  acluni  experiment  ha*  aim  shown  that  horw* 
are  not  aflected  by  it  in  the  slitjhiest  dt-nree.  While  not  difTerinf; 
in  principle  froni  the  firdtnary  type  uf  street  railway  motor,  tbe 
moUtc  oo  Ihi*  Ky^tcni  would  l>e  fimrticatly  wateq^mr  without  neces* 
■italittg  any  apnial  protecti^'c  co>-erine  for  Chat  puriioM:. 

The  cort  of  thift  •.vstcm.  Mr.  Kdisou  estimates,  will  vary  hctwceo 
130.000  and  $lttO,000  ]>ct  mile  of  double  track,  iiol  inctudin|;  the 
coat  of  ibe  atationx.  and  dqwrndtUK  Ivtwcen  tht-Mr  limiL<«  tipna  the 
amoaat  of  traffic.  Thv  ninniai;  expeuses.  he  u^timatcs.  will  be 
csactiy  the  *Ame  a.<t  tli(e<e  on  the  iwcrbend  liollc)  wire  HVFitciiui. 
Wbov  tbe  traffic  pmnitfa  of  it  ihe  *y«eni  can  be  applied  with 
i;neatcr  ecunoray  than  a  cable  road.  In  cimclu.'oou  we  may  add  that 
estimates  arr  now  beiuK  preptfued  for  the  convendon  of  o»e  of  the 
largefti  fctml  railway*  in  New  York  City  0%-er  In  tbe  electric  •yntcm. 
after  tbe  )>lan  of  .Mr.  Kdiwn,  and  it  b  to  be  hoped  that  the  arrange- 
mmx*  w^U  soon  be  elfected  by  which  the  system  may  receive  a  prae- 
bcal  trial  on  a  large  wale  tn  lite  near  fulnrr." 

The  tinf^inetr,  |.xindon.  wiyH  this  t«  the  Volkx  vyttem,  pnre  and 
KtEopVe.  ami  that  Mr.  Edt-ion.  when  he  goes  into  icchnical  jiroblcm* 
win  find  it  not  in  tbe  «ame  condition  as  five  years  ago. 


I  TfliRTY  Vf>!r  ettXTRW  LOCOMOTIVR. 
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A   TRmTV    TON  .  BLBCrTRtO    LOOOMOTIVB. 

■mK  ciunn«L  MLxcraic  coupaxv. 


The  electric  loomuottre  «1iowti  in  [Knpecti\-«  ua  the  oppwiite 
psgv,  uul  in  wciinn.  Fig.  '1  ntxive,  is  the  first  one  o(  so  \ix<gt  a  ••in 
produced  in  thtt  ixiuntn'.  aii<l  the  Gnt  made  anyvrhcrr  for  acnHcc 
oo  •  cmainoii  kteom  railirny.  nnil  it  inarku  a  ilktinct  ulvanix  in 
wmay  <rai'i(  in  th»  line  of  rlrrtricml  tte^'eloptncDt. 

The  locimntiix:  ivcikIis  ihtm*  tony  And  is  du*f[im]  for  a  oannal 
apeed  of  30  miles  an  hour.  It  is  intended  fur  operation  on  elet-ated 
raihrajrt,  and  for  pa»tenger  ami  liglit  freight  traffic  on  tcm  important 
steam  rawla.  It  is  oi  cucnpact  cvontniction.  Mtlidty  and  antMUDlially 
awde,  and  i»  mounted  on  four  14-itirh  vrliccLi.  The  main  dimen- 
iriom  »n  10  feet  H  inches  long.  11  feet  <l  tncbM  high.  8  lc«l  4  incbn 
broad.  haWnx  tl^  draw  bars  '3  feet  tl  inches  frooi  top  nf  the  raibi, 
cncT«ipo»dinji  to  the  Uanluittan  Ete^-ated  Railn-aT  titandanl.  The 
draw  bar  pull  i»  estimated  nt  12.()0(i  pounds. 


Fto.  S. 

IVrarer  U  foraished  by  tno  electric  motors  of  espedil  design 
nxistiuction,  eacb  nxle  beiog  pnividctl  with  a  motor.  The  motors 
■TV  gokHcas.  aitd  an  supported  aa  spiml  «prtngs  nsiiiig  na  tbc  suIl* 
francs  of  the  locomottre  truck,  as  shojm  hi  Fig.  S.  This  method 
of  mspenston  Itftvcs  tbe  wheels  fnc  to  adjust  tbeixisel\es  tu  tite 
imgiilar^ics  of  the  load  bed.  and  conscqaratly  tbe  wear  of  both 
tta^>  aad  moton  is  diiniuisbed. 

The  motor  ficWs  cousist  of  massTc  iron  caatit^s.  to  wbkrfa  the 
boUow  fidd  «paab  are  bi^dtnL  Tbe  mnalims  aiv  of  ibe  troa  dad 
type*  havtoit  eadi  aepsrale  wtodios  embedded  in  ■  raka  Uoed  dot 
rat  into  tbe  curml  suiiKv  of  tbe  Uahmced  mm  armatme  body. 
Tlie  axles  of  tbe  kxuaiotive  fm3»  ibnogb  tbe  bollaw  sbaAs.  on 
wbieh  tbe  aimUmcs  are  moosited.  These  shafks  rest  in  bearing  of 
the  tatiOx  frane.  and  «tc  rooncctcd  to  the  asks  hj  mtiirccnl 
CVOfSv^  wUdi  allow  fti-t^kwi  of  caotioa  ta  all  dncctioaK.  Tbe 
lotataea  are  of  Baasitv  coosiroctMa  attd  there  are  liMir  sets  of 
btmhij  to  each  tmuiumtor, 

Tbe  moton  aic  cootroOed  br  mcass  of  a  !«Tic»  paiaOd  eQOtroDcr, 
•wi  irp  is  the  tMener  «f  tbe  cab.  Hus  derice  twlbodtea  &U  the 
Uteat  BB(Ko«nrmeat»  made  in  thi»  ticpe  of  appantm  hr  tbe  Geoenl 


.1  ritiHTv  v>.\  JiUivTat*:  lovomoth'Ic. 
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Electric  Coopui}-.  I'mkr  test  it  i^  found  that  the  wricft  parallel 
cuatTuDcr  alltrw!*  irf  a  mote  grailuiil  and  «iuier  )ttjttin|{  uf  tbr  lOecLric 
molur.  and  tlw  speed  out  be  more  cumptctcly  (.-ontrollcil  tluui  iu  tlic 
caw  of  Uk  lUcnm  tiMtoawtlvc. 

The  truck,  m^iraded  from  ibc  jounial  boxc*.  w  coi»tnicted  of 
heavy  I  bcsan,  ajid  tonnA  tbc  founiliitioii  for  the  tocxmiotive  cab,  of 
-hevt  iroa.  of  symmctnca)  desif^n,  and  «o  cun-ed  off  as  to  dinuiu!>li 
the  atmoipheTk  resistiiiicc,  us  fitr  as  iKtssible.  The  iiiteriot  i* 
fiimhcd  io  lunl  noud.  Two  Hliding  doura  ore  placed  at  cacb  *)dc 
uf  ibe  cmb,  and  tlic  uindows  arv  •»  airatignl  m»  t<i  permit  o(  an 
tuwliatnicted  vien'  in  all  directiQiis.  Tlwfc  lA  ample  spatx  in  thr 
cab  lor  tbc  motfir-nuia's  inon:nicii(»,  and  it  aSbrds  htm  ronndcrably 
better  prottMrtion  than  tbat  u«ually  pro%-ided  for  steam  lociM»oti\'c 
engineers.  Tlie  ptwition  of  the  lic^id  Ugiits  i*  t^homi  in  Figure 
So.  2. 

The  air  for  ihc  l>rttlcc-  is  sii|>|>tHil  In'  a  s|«cia]  electrical  air  cum- 
prevtor.  wbidi  alio  operate*  llie  wliislles.  Tliio  air  pamp.  »hown 
m  Fig  4.  has  an  oirilUtinjt  cylinikr  of  nix  tncbe:«  iliameter,  int]|  a 


Vi»..  * 

•QX-iadKflnfcc.  sopplring  d.OClO  cubic  inchc:*  of  air  per  miniite  al 
TO  tin  prrfamre.  The  iiomuil  «pced  of  tbc  annalttn  shaft  is  67S 
r^olutjuns.  and  of  the  crank  shall  of  tbe  pump  110  miiltitJoos. 
TlK  (Umaiaotu  uf  tbc  air  cotuprejacir  are,  tcnsth  41  incfacA,  width 
U*:  lorbc*.  height  25  inches.  Thr  pump  n»otor  h  coalnJlcd  by  a 
special  rheoBtat.  and  thU.  hy  an  iutenncdiarv  detice,  and  ts  autoOMl- 
•caDy  reicniated  by  the  nir  ptesMiir 

Tbc  me  *>r  electric  loconiotix'Cb  ovtr  vttj  lonft  di.>aancc  ts  at 


prvscnt  1iinit»l  only  by  tlic  cost  of  lonp  Iiiic5  of  dwMric  fccdcrs. 
until  the  proWein  offered  by  this  coiidilioii  is  -•tf>!ved,  restriction  of 
its  cmployiuetu  must  nectssarily  exist.  Kut  for  places  comparatively 
n«ir  each  other  and  where  traffic  is  dense,  the  denser  the  better.  Xl 
electric  locomotive  ts  peculiarly  ftd.i|)ted,  for  all  tlie  ad^iintages 
electric  propulston  are  available,  uiiliampered  by  Ihe  extreme 
expense  iuv<rfved  in  loup  feeder  lines. 

The  evolution  of  the  electric  locomotive  will  probably  ibilo 
ahnig  lines  dictated  by  expedicnc)'  attd  favoring  cooditknis. 
first  the)-  will  probably  be  employed  fw  clc\atcd  railroad  sem'c 
They  nHll  tlicu  probably  Ite  adopted  as  fee<lers  to  the  tmnk  lint 
both  for  rreiehl  aitd  passcncer  traffic ;  and  to  operate  sbort  sabnrbnn 
lines,  where  a  rapid  efficient  wmce  is  rcqubiitc.  Their  peculiar 
liltie;«i  (iir  switching  jmqioscs  will  ad\Tiuce  their  ti*e  another  *tc|* 
aud  then  slowly  as  the  different  pioblems  presented  an*  overcome 
tlic)'  will  in\'adc  the  province  of  the  trunk  line  steam  tocoraotiw. 


AOCHTMULATOR   RAILWAYS. 

The  electric  accuimiUtor  railwsy.  at  Bimilngham.  Ettg..  com- 
pleted ill  ISnO,  continues  in  mttsfactory  service.      Tbe  road  is  alKia 
thrve  miles  long,  and  has  at  oae  place  a  grade  of  three  per  cent.,  bu 
is  mostly  of  easy  giade.     The  cells  are  of  the  Epstein  kind,  and  are 
Bwintaincd  by  the  clectiical  company  at  a  rate  of  tbrce  ccntt>  per  car 
mile.     This  requires  J. £00  mile!>  to  be  run  to  pay  for  a  renewal,  bn 
the  batteries  an;  good  for  a  longer  distance,  reaching  4.000  car  mil 

The  plates  u»cd  arc  solid  lead  castings  corragalrd  on  both  side 
and   conrertetl  by  direct  proceite  into  peroxide  so  that  no  paste  i 
requiivd.    There  aire  uinety-»x  cells  to  a  car.  eight  plates  lo  a 
The  Cdcnpany  ba\-e  sixteen  cars  that  arr  driven  at  right  miles 
boor.      The  .SVnv/  /imi/icmr  yovf-xo/,  of  last  moath,  cutttatns  a  fat 
account  oi  the  line,  aitd  saj^-s  of  the  charging  spfdilURes : 

'  *  The  cbargiag  room  is  75  .\  63  feet,  and  has  four  tracks,  all 
jmnided  vritfa  pits.  The  changing  i»  effected  in  a  simple  and  ingen-^ 
oas  manner.  Two  of  the  tracks  in  the  charging  house  arc  n?et) 
cars  requiting  to  be  »upplie<l  with  batteries  freshly  charged  :  each 
thcr!«  Ito  beti^-een  two  hydraulic  elci-ators  ha\-tng  eight  ?>h<lv«seacli 
and  capable  of  amring  sufficient  cdb  for  working  aU  ibe  cars  of  the" 
line.  When  a  ear  is  to  be  charged  with  fresh  eeDs  it  is  ntn  betvees 
the  elevators  which  are  m  placed  that  a  racanl  «helf  is  on  the  le^-el 
of  the  floor  oT  tbe  car.  The  exhausted  celb  are  thco  diaam  out.  a 
shelf  containing  fresJily-cbargwl  cells  brought  to  the  proper  lerei 
asd  the  fresh  ccll^  pu&hcd  into  t^ace,  the  cniitc  ofteiatiaa  n 


ITALfjy   KLBCriUC  PLAxXT. 


VA 


for  two  or  three  niimilcs.  Th«  celh  arc  cUnri^  in 
he  lilU  in  lilt;  foliating  tiiaiiner :  Tlir  cabk-^  fruiu  the 
Ifiunim  arc  ronncctctl  triih  llii.-  framet  n(  the  rlcrul(>r>  nlniif;  w-hicli 
nm  \-crtkal  copper  ?itrip^.  which  are  conim-led  with  lh«  trlls  on 
e*eh  sbelf  fay  contact  springs,  so  that  at  whatever  position  the  ele- 
ntim  may  lie,  the  charxinK  isconstiint.  The  cunlact  Wtu-cvii  the 
ccCi  owl  Ihc  trayK  on  which  they  rest  is  mn<te  aulimtalically." 

TbiH  description  abotilrl  cDiitaJii  ^mme  hinlH  for  thow  engaged  in 
the  i^tontKc-pnipulsioti  problem  here,  bccan-»c  it  t»  on  this  part  of  a 
plant  that  mu^t  liepend  tu  a  great  extent  the  impreviioiM  of  micocks. 
Some  of  the  line!!  here  art  [c^cl  enough  to  be  driven  by  accutntilatur 
batteric*.  atid  will  be,  uo  doubt,  if  reiuonable  economy  can  be  ttmiti- 
tainet).  and  ihi*  '»  within  niea<'Ufa1>le  ilUtancc  of  surec«t,  l>ceaui>e 
tbrrc  n  cvrtainly  a  mnryin  of  improvenienl  to  rrckoii  upon,  and  jnM 
now  there  iBcupccial  aclirily  in  improving  storage  batteries. 


ITALIAN   KI.EOTR1C   PUANT. 

A  lately  erected  ]>owcr  pliint  at  Geno*.  Italy,  h  one  of  the  mwl 
mnarkable  in  the  world, 

Water  tit  collecte«l  from  spring  iti  the  mnnntaiiiH  twenty  tnilirt 
■■ray,  l,S(tO  feet  above  tltc  sea,  .imounting  to  ti.fUHi  gallons  (ler 
tnlonle.  This  water  in  let  down  b\*  stages  from  one  rvsen-otr  to 
•aolhcr.  the  6rst  fall  being  380  (eel,  from  whkh  14*1  hone  itowcr  ii 
derirvd :  the  itrcoiwi  fall  U  3(J4  feet,  aflording  ''M  horse  power,  and 
■  third  fun  is  490  fml  giving  iMO  honw  iMwer.  or  niUecCively  3,-t'Jn 
bonr  power. 

Guard  or  partial  turliine  wheels  are  eroploj-ed,  one  plant  being 
coftKboded  by  VxscM  &  Picard  of  Otie\-a,  the  6rm  that  supplied 
the  pUm  for  tlie  wheelit  to  (je  erected  at  Niagara  Falb.  The  ptneer 
at  Genoa  ii  nnployed  mainly  for  llgfatint;,  ttein^  conducted  by  wiro 
frtMn  the  diScreitt  Mtattuii^  but  with  ati  efBoiency  llie  highest,  no 
doubt,  ever  attaim-il  ti>-  electrical  apparatiM  of  the  kind. 

The  foilowinn  report  of  working  «*  taken  fnim  Et«iriaty, 
Xxxidon: 

*'  Tbr  efficiency  of  the  generating  Diachiiic*  and  multipolar  iti 
polca)  molon  i.i  gnarantccd  at  Olt  }<er  cent.,  but  exceedt  ihi^  figure 
by  I  lo  2'j  per  cent.  For  the  other  motors  Ihia  efficicncj-  varict 
(ram  SA  to  HU  per  edit.:  this  latter  figurv  may  lie  taken  xa  the  mean 
dficlcncy. 

The  length  of  the  line  of  trattaminion  is  60  kilonietrm  (37>l 

i);  the  loM  in  the  line  is  .-jlxiut  60()  volts.     Its  efficiciic>-.  theiv- 
h  fMJ  |R-r  nriit.  and  the  tiual  efficiency  erf  the  tnunmisakni  is. 


uo 


JStECTRtCAL   JLU-iljyATiOy. 
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IhereTore.    ,^u^'.,ttu\'^i,u,—  *-  P^  **"*■  w'li^h  represent*  the  rntio 

of  Uic  fffcotivc  horw  power  of  the  motors  to  llic  iiiclicalcd  Iior 
jxtwcroii  tlic  tiirbini;  sliafl,  Tliis  efficiency,  of  course,  is  lower  i 
a  .sinnll  load,  while  it  is  higher  at  full  load  of  ll.OOU  voltii. 

Mr.  Thiir^',  the  tnletite^l  engineer- inch tef  of  the  Soei^(( 
rindtiiitrK  Electriqittr.  of  G«ti«va.  h.as  thus  Holred  in  the  Mitipb-l 
ptM^hle  manticr  the  difficult  problem  of  itcricK  distribution  at  higt 
ptvssiire. 

We  can  now.  ihatiks  to  his  [)erseverin(;  efTorts.  cotnmenHallr 
utilize  contimious  currents  of  tJ.OW»  volts  and  niorr  :  Mr.  Pumt,  in 
fiict.  proposes  to  work  with  currents  of  lU.OOU  volts,  and  to  add  for 
this  purpose  two  inoru  groups  of  14U  horse  [>owet  at  each  of  Ibe 
two  last  stations. 

As  we  have  already  state<t  nt  the  heginning,  tliis  is  tbe  most 
importnni  and  most  interesting  installation  of  its  kind  in  Borope." 


■LBOTRIOAL   ILLtnOKATION. 


Duifttg   the  recait   luval   display   at  ^'ew   York,  tbe  Ktisni 
Adninl  had  his  flagship,  the  OmUn  limtkfi,  deconttcdl 
deaccM  lamps  as  abovn  in  the  drawing  abcnre.     Tba  i 


\ 
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IUimIr*!* of  lainpK  ili:*ptrrsc(l  in  ^ymmctrinl  and  ^mitotic  fnmi  was 
attractive  and  tun-e).  Tbc  occa&iou  was  the  bittboay  of  the  Cuiro 
I'ltrb,  or  CnHrii  t^nw  ol'  Ku^ttiii.  and  the  «inl>leius  in  the  cniicr  are 
tbc  Ini>erial  Crown  of  RtiMia.  and  the  initiul  drck  letter  ol'  the 
Bn|ieTnr'«  name.  The  work  wa«  clone  l>y  the  Cnivral  Ekctm-  C«.. 
ia  pnajunrlifMi  with  the  Ru)«ian  ofKccrs. 


COMMBNTS. 


Mr  Albert  A.  I'yjte.  n  miikerof  bicyelesftt  Hnrlford.  Connecticat, 
w  «  verilaltle  Sam  Slick  in  the  inetli4>dK  of  ndiTfltoinfc  hi«  ware*. 
The  (Vn-emiiK'nt  (jnn-kujJy  iiiMire^  him  u  jweniiiim  of  40  per  ireni. 
•m  hu  manafadiitcs,  which,  without  thin,  woiikl  be  xt  least  nitc  half 
profit,  and  he  cnlkcts  thift  amount  from  yOtiiiK  |)eople  who  an  K>ven 
tu  this  kind  of  hx^omntion.  This,  of  ammc.  plnces  in  Mr.  Pope's 
liaad»  a  lar^  aatotint  of  nimiey.  which  be  fcemi>  Xq  niistnke  for  a 
pletbota  of  intellect,  and  itet*  out  accordinftly  to  itiMnict  bin  leM 
mfornted  ctHitHr>'ineii  respeolinK  ma<K  «t(>t>  in  Mrhimt  hookt,  and 
M>on,  ainavb  t>riu)[ing  in  by  some  kind  of  ntsc  bis  faii»u.s  \xkKi- 
pcdet.  We  rommend  him  to  Mr,  Uicrirc,  whw  crnild.  if  he  was  no 
dinCTed.  anivc  at  a  true  cHiimate  of  thi»  cycle  philantbrupiiyt  and 
tbr  fiflfenaivc  nature  of  hia  ailvtstuiBK  mctliudn. 


Mr.  Caraecie  i»y^  steel  U  a  cent  a  pound,  which  ia  cetlainly  a 
knr  prkrc.  entirely  too  low.  and  he  wonid  no  dnnht  tie  .wqiruted  to 
knanv  !'  '*  *'  tariflcm  Mteclto  keep  up  the  pricr  is  the  main  cau«e  of 
keepiii,  tt.   Thc|)ncci>iaac<iuntr)-lhat  Li>ii?>nraeilthawnauttu- 

&Ktnrtd'  prodiicta  arc  a  vcr^-  uncertain  itiattrr.  Nolhintt  but  a  trade 
in  tbc  niniiral  mnrkct.-*  of  the  world  i-qii  neate  stability  of  prior*, 
If.  fur  exaiuplc.  rJerV  h  a  t*nt  a  pound,  why  do  not  the  mak«r« 
here  foniiAh  •teel  in  South  and  Central  America.  Chitu,  and  Japan. 
g»  e*-cn  tn  Hurope  f  The  teawjn  b  we  haw  no  coiincclion ;  foniier 
pntKf  Oiut  u«  oat  U  the  markets  of  the  world,  and  the  tmdt  can 
mil  he  cauicht  np  at  nnce.  rnnnlntal  KtimiiUtion  ha«  more  than 
«aice  <n-«nloDc  tbe  iron  and  btcel  buMoew  in  this  country.  Intcr- 
tenemx  with  prices  by  taxes  osicsfied  on  connttieret  ha.*  always  the 
vnr  effect  of  "op  and  doirn."  Hintt  a  "  boom"  then  a  panic. 
Tht  nitlooal  reaaorccit  of  this  country  anc  cDoogb  to  work  toniptcte 
«tic\u»  in  any  luie  if  kt  alHiie. 


The  lro}t  Trade  /!ertfw,  speaking  of  the  Inle  Trensnry 
lluit  (lipping  or  coaling  xvilh  tin  forctgii-tiiaclc  platris  was  not  ati 
American  mnmilacturc,  says,  "  logically  carried  out  it  would  call 
article  Aiuerican  made  unless  every  compoiient  was  dug  fronj  Ame 
icnii  hills,  or  hewn  from  Aiuerican  forests,"  How  sincere  this  is 
caiiuot  judge,  but  "  logicnlly  "  it  sccius  to  us  that  when  nine  ten 
tif  the  cotnpoiients  iri  llii.t  case  have  paid  a  duty,  there  is  sotocthi 
wanlinR  in  the  "'  IokIc."  and  in  any  analogy  we  can  think  of.  Pi 
])k  do  not  dig  iron  plates,  or  cv^a  block  tin,  out  of  American  hit 
and  the  principal  fa^.^,  in  the  man » fact  lire  referred  to.  is  bctw 
the  ores  am)  the  prodtict,  the  u-ork  done  abroad  and  dutiahlt:.  I 
reminds  one  of  the  iniportalio»  of  "Icit  hand  gloi-es,"  which  the 
consignee  w-ould  not  receive,  and  led  to  be  $oM  by  the  customs 
depiutiiwttl.  His  brother  in  another  city,  was  in  lite  same  plight 
vrith  a  tot  of  "  right  hand  glo\-c$,' '  but  by  bidding  iu  the  goodd  at  an 
*ppmi!<T's  sale,  and  combining  the  two  lobv.  they  became  a  nseftd 
md  pcrhnjis  an  American  product.  The  rentaimn)-  thing  to  be  dMK 
in  Un  seems  to  be  a  stilKtdy  equal  to  the  cost  of  dipping. 


^J^ 


Tbc  latest  vuterprise  in  the  rmlway  world  is  the  Den^'ei  and 
Kmnciscn  Unv.  lui  vntcrprix;  started  in  Denver,  and  cndotscd  by 
huge  unmber  of  cxperioiced  and  wealthy  men  there.  The  accoml 
nf  the  matter  lias,  in  all  rr<[iects  saiT  ooe.  the  ^ipcanace  of  good 
iaith.  and  tliat  i%  llw  failure  nl  ibese  wealthy  men  to  subscribe  for  tbc 
!4ock.  or.  in  utbrr  n-iotxls.  pat  tlidr  own  nooey  into  the  proposed 
nulwv'-  '^  !*>on  a»  the  araooal  of  bona-fide  sahacripliuas  at  Uen- 
wr  aie  known,  then  one  can  t«t1  wry  wdl  whether  a  liac  is  to  be 
lUuaUBcted  or  not.  The  route  is  mainly  thmqch  a  new  cmuitry-^ 
sbocter  than  I>  R .  <!(:  W.  liitr.  and  with  better  gnda^  Tbcie  a 
diScatty  tn  tbc  matter  except  tbe  ooe  above  ootvd.  People  bcK  will 
belpto build  and  5U|iport  the  line  when  ther  know  it  i«  started  ia  good 
^tth.  and  that  the  pmootrrs  are  tbennelns  sisusiiBg  a  fair  ri: 
We  soggoft  that  when  they  ant  nsady  it  wid  be  a  jiaoA  plan  to  fai 
np  a  *'Jini  Hill"  to'bnild  the  nksd.  and  do  ii  on  what  he  cal 
'  bttBDcsst  priadptrk"  a  that  when  done  it  sat*  beopcnted  as  any' 
other  bosinr^  pmficn;',  opon  a  Ckb  mvoke  of  vahw 


Thela»  vi  the  I^*mm.  in  the  'li  itiliiiMiai 
tax  AK^toitattan  nad  «niRk  far  camcs  thai  kd  tn 


■  £^  a  an  awfiijH 
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ipT  attention,  because  that  U  alt  there  U  to  talk  about.  Foor 
bamlnxl  pcfi|>lc  drotvDcfl  iii  the  miiUt  of  a  fleet  and  near  tti  the  land 
«««n«  incmlnlnu*.  The  l-'iftona  wmt  3(K)  fcvt  Iniig,  |r),(>liu  tnu*  dla- 
placcoical,  ami  U.Omi  h<>n«c  [mwer :  ihc  flaR^hip  of  tlic  &tx\.  6rM 
cUtMk,  and  oiily  four  yrnn  old.  The  celluar  itpaces  a(  the  Ixittimi  of 
the  ftbip  that  cuuld  nf%  fill,  vrilti  her  heavy  annatnent  '>ii  the  main 
drck.  turned  bef  tner  &«  soon  as  «lie  AUed  with  rvnttt  at  her  axu.  ut 
Id  oDc  ude.  abo^T  the  dituble  Iwttoni.  At  this  dny  the  ponderoiu 
cnKinca  ot  fuch  v-esteU  are  c<M).«truct«l  without  foatidation  franittiK. 
otdx  a  Holc  |tiale.  t»  mi  call  it,  Iteiiig  iMovtdcl,  the  main  frntntiiK 
bciiqc  built  intu  the  fthip.  This  calU  fw  deep  keeliwin.  aitd  a  hnllaw 
bottom,  no  doubt  four  feet  or  more  betnTcn,  in  mid)  a  vcaod  as 
the  t'ic/oria.  ThLn  spcio:  act!>  a.i  a  Itiming  force  as  soon  bk  tbe  sliit* 
partially  filU  with  water. 

Now  that  people  arc  bcKiiiiiiiiK  If  understand  something  inont 
than  bniKrl)-  rcKpeviinK  the  cnpiluliziitina  or  railM'uy«  in  thi* 
oocmlsr.  there  ia  but  Htllc  conlidenee  in  their  reports  nf  eaminxiL 
A  late  wrilrr  on  ihc  Mibjcct  p1aet-«  the  nomlnt:!  capital  nf  American 
railways  at  "  leu  times"  the  amuutti  of  actual  investment,  %o  that 
eantinKs  of  one  per  cent,  on  rate*]  capital  shares  in  ten  per  eenL 
upon  the  aciunl  capital  or  proper  ant  of  the  littrn.  Thb  i»  the 
Buugto  Mr,  Hill  nf  the  (treat  Xonbeni  line  Is  working  af^t,  and  it 
,  (a  hard  in  mx  hon'  the  watered  and  expensi\-ely  managed  hne»  arc 
to  comprtr  with  him  for  tninw»ntincnial  traffic  when  h\*>  mpital  on 
whlcb  earnings  are  computed  i*  about  une  fourth  .1«  njtich.  This 
Great  N'oolicrn  Kallway  is  an  aorompli«hed  lact.  built  without  «yn- 
Ilea,  Credit  .Mohilier,  or  other  tricks  m  direct  mnnry  fmm  the 
rk  of  eoiinruction  into  private  pockcti  and  have  the  amount 
chanted  up  to  Alocfc.  II  it  built  honestly  ami  without  "nioDipuln- 
tiOB"  or  ■■connuhiation"  iMtt  i^called.  It  parallels  the  Northem 
Pacific  for  2,U0<>  miles  and  represent-'i  one  third  as  much  capita). 
Mr  Hill  i&  just  new  master  of  the  ^tuation  and  dc«er\-c-i  to  Irt. 


It  i«  oo  donbt  a  woikIct  tn  many  people  that  aiDOOg  the  altmnl 
universal  failure  of  Itaiiks  nothing  has  been  beard  of  Canada.  No 
banks  hare  failed  there  and  there  has  been  no  ramof  uf  iusecnrity. 
The  «haic»  of  the  Bonk  of  Montreal  stand  0  per  cent.  aUnT  par; 
the  Merchants'  Canadian  Bank  ^  per  cent,  premium,  and  (be 
Canadian  Bank  of  Commerce  wet  !!00  |>er  cent,    pmnium.     The 
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COJlMESrS. 


TCasou  of  tills,  says  the    OlUa    VatUr  Afanu/adurrr.  is   that    tl 
batilcs  are  i>roperly  managed,  have  a  perfect  svsttm  of  \va 
atitl  an  equally  perfect  system  erf  promotion,     Had  the  Canadinns 
foniiutied  with  the  fiscal  policy  of  twenty  ytBr«  ngn  or  rather  hai^H 
t)ie>-  maintained  the  high  rank  of  their  civil  wnicc  Kuch  as  it  waH 
then,    there    would    have  been  a   phenoiuinal  prosperity    in  the 
liomitiioii.     They  midertiwk  under  (he  ewtwriA'alive  rrgimr  to  c«tab-^ 
lisli  nianufactuns  by  law  and  bcKati  pitiii^  up  an  enormtms  dc 
There  vi-oolcn  nianufactuns  sprang  up  like  magic,  and   In  tbr 
j-enn*  went  otU  and  <li«I,  but    wme  departtiienls  of  tbcir   intcftii 
econuniy  remained  M>und,  among  these  and  especially,  nr?  the  tKiiilEfi 


The  Iro«)  and  Steel  Institute  of  Great  Britain  has  done  a  gra. 
ful  act  in  conferring  the  "  Itesscnier  Medal '"  nf  IsyS  on  John  Kril 
founder  and  chief  engtueer  of  the  great  steel  ^vurks  at  Itetlilelic: 
Pa.  This  is  a  great  honor  and  a  mark  of  esteem  that  deserves. 
it  will  no  doubt  receive,  kindly  acknowledgmem  by  the  professii 
in  this  coHnir^*.  The  council  of  the  American  Society  of  Mcchai 
ical  Hngincers  have  already  in  5tting  terras  noticed  this  courtesy  \n 
Hngineer  Fritz  ;  a  pleasant  duty,  as  our  readers  will  conclnde  after 
reading  the  account  of  ttie  John  Fritz  re-union  we  publi^ib  ebcvhere 
in  this  nntnlfcr.  It  is  a  hopeful  sign  to  «e<  national  lines  broken 
down  in  the  tield  of  wienc?  and  lenmin];.  Twn  things  that  «ei-Ri 
to  haxT  riwn  above  the  line  of  bigotr^'.  prejndke.  war  and  othi^ 
barriers. 


Tboae  «tearc)uDg  for  ideas  on  the  aih'er  qneiUxin  can  finil  ouc  bi 
CoBgiessown  Cockran's  late  e««ay  on  this  sobject  in  the  AVrri 
.■imrriemn  Retiru:  in  which  be  sa>*  there  was  no  nee<l  for  the 
Gm-emment  "wai^hotising*'  Mh-er  noder  the  Sherman  Act,  Thai 
was  the  proper  busincsa  of  private  Gms,  and  that  the  sjh-cr  conW 
have  been  stotnl  anywhere,  and  the  recei|*t  --Mild  up  to  nearly  nr 
quite  the  same  rate  the  G<n-enitiMfni  ii^ues  tben  at.  but  with  the  rer> 
great  diflcrcnce  that  the  silvei  would  ha^-e  been  qtread  in  the  mar- 
ket and  resold  all  over  the  wurld.  Iringing  t»  gold  in  tetura  instead 
of  draining  tt  oat  of  ibc  conotry.  Be  cmlb  the  legislation  which 
doced  the  f^bcnuan  Act  and  its  ptcdccesfor.  the  Bbmd  one, 
less."  and  ht>  sclecfiim  of  an  adi«cti'\'e  is  moderate.  He  also  da' 
that  <dh<cr  leonld  never  haiT  snnk  to  its  ptesent  pnce  had  it  not  becc 
fin-  the  Sherman  lav,  whMt  b  rertainlT  trac.      Such  Uw»  cnm 

tly  act  "backward." 
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It  is  nufiMnary  ten  snmo  one,  c\-ct\-  nuw  and  thra.  lo  rail  at  Ihtr 
I*.  S.  Painit  OAce  (i>r  i^atiting  |KiivtiUi  on  uld  device*.  In  a  rcciiii 
cue  a  contemporary  ntcd  the  Patent  Iliireau  Tof  ifouins  patrtitA  un 
dtmv  ilmtiKht,  wliich  wbs  n*  old  a^  tlir  (•rcrk*  Tliin  in  wit  [ict- 
blp«,  but  not  fnd,  ai*  the  irriler  will  find  ntil  n-hen  he  has  n  cum;  lo 
pnaeot  at  the  office.  It  i»  not  Ukcly  anyone  e\"cr  prociitrd  a  patent 
on  "  doim  dritUKht  "  in  iKis  cotmtn-,  siich  n  thin^  is  im}><is»it>1c,  Init 
a  good  many  patents  have  been  )ininte<l  on  (lie  meanii  uf  producing 
dmrn  dniUKht.  and  lef^timatcly  too.  Tbc  term  itself  expraan  a 
faDCtiua  or  tniKlr  of  <i)irfatin^  which  ts  not  [ult^nlahU;  al  :iI1.  There 
are  objcctionx  lo  our  patent  «yst«nn.  a>  to  the  patnit  «y<tem.  bnl  it  i« 
not  in  sranting  in%-aiid  iiatcnt^.  at  least  t»  not  la  this  country 
Erroni  are  sotDctttncs  made.  nndiwhteOIy,  aii<l  the  office  n'wume^  the 
power  to  reject  or  de«ln>y  nn  ;i|r])tit.-i]lioii,  withmit  on  the  other  huitd 
■ny  power  to  confirm  a  grant  when  i<iKUc<l.  bni  an  to  pateiiu  un  oh) 
thiatB>  "^^t*  ^  thing  cannot  happen  very  oltcn,  atxl  n-hen  it  i1oc« 
cannot  do  much  hann. 

Some  rarapanies  in  Ibe  bithfut  tone,  at  the  Eant.  have 
bctbmtglit  thera>clvcs  or  mnniiliinnring  a  little  cheap  political 
ca}>iul  hy  apphiiig  to  Rogli«h  ninken  Tor  tjuotatMua  on  ithlp  Iroa. 
Tfaey  aboold  not  fto  «o,  Imt  hay  American  Iron  r«gardl«»>  of 
prkr.  Tha:  would  be  the  patriotic  way.'  Tlie  remedy  is.  hoireveT, 
Xa  pren-iflr  the  iron  here  at  a  price  thai  will  pre\enl  it*  impoita- 
tioa.  Tbt^,  the  .i/arime  A'^Ti'rfv  aayH,  will  lie  done  on  the  lakes.  If 
it  »  claimed  tha  cannot  l>c  done,  which  would  hardly  be  true,  we 
cas  iwcrihc  the  rra-wn  to  eiclra  cost  of  pnnlncinK.  due  to  inflateil 
pncvt  fcir  many  thintt»  the  iron  and  steel  urorkers  consume.  We  do 
Dot  ioclndc  lalair  that  will  "eqnali/e  "  it«clf.  Wccannol.  honTtTT. 
in  reason  expect  *leel  .ind  iron  to  come  down  to  n  rate  that  prevents 
tnpoctaliou  when  tverytbini;  else  in  llie  way  of  material  Leatik  an 
iaBated  price.  If  the  whole  Hy^lcm  of  dutte»  were  lopped  otT.  the 
American  aMiiafiiclurcrK  would  noon  >ettle  the  i>roblrm  uf  im|»rta- 
tion  of  iron  and  alma»t  excryltilng  citic. 


The  oippl)'  <if  canae»  lor  the  prv^ent  money  «triD^«ncy  in  tlli« 
ntiy  keep  on  ncciminlnting  until  the  wonder  i*  th,it  afbin  mv 
wome  than  thc>'  really  are.  The  cjtcrw*  of  imports  oi-er  exportx 
last  jcar  is  certainly  enough  to  show  how  gold  has  been  drawn 
away  and  itebta  created.  In  1891  the  exports  of  merchandixe  ftmn 
thh  roantiy  extxcdcd  tmpofts  by   nearly  300  millions,  and  wr 


recelmKt  therelbr  a  bahmce  or  $000,000  in  fcold  orer  whAt  was 
flway.     Jii   I8;M.  whcii  the  new  tariff  act  was  to  have  arrested  ini- 
IKiriK,  %vc  bought  8S  tnilltoiis  more  than  wc  sold,  Disking  a  cliang<^| 
of  iwiirly  son  millinnx  thnt  had   to  l>e  [iroviiied  fi>r  in  our  nioo«>'^ 
resources.     This  extraordiii:ir\'  chanRi;  of  affairs  was  due  lo  a  num- 
ber of  caus^.  mainly,  no  doubt,  to  the  fluctuatioa  of  crops  and 
lon-er  j«rice»  of  fwxl  su|>|i1ies  in  1892.     The  ilechne  in  whfat.  m»izej 
and  cotton  bctn-ecn  IMH  and  IS93  is  esUmated  at  AUll  itiillioDS. 
vtxniM  tic  n  Md  economist  who,  after  tunkiiig  all  allowauces.  woold 
i-biim  ihiit  11  higher  ratv   of  customs  duty    has   done    anytliing    to' 
dimiiiish  ini|iorts.      l-'act^  point  to  a  difTerent  reMill.  as  bvt'on;  said. 
there  hoK  bceti  a  ccrajiinction  of  causes,  oatnnU  and  oUierwiae.  for 
depTC-->Ai«H).  nuiiiy  more  indeed  than  arc  required,  and  no  fault  should 
lie  found  wtUi  tlie  result. 
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We  are  infbnnvd  by  a  ciroitlar  sent  by  Messrs.  H»ni-cy,  Visit 
S«Rts.  dealers  in  l",  S.  lt«Mid<.  Xcw  York.' that  '"out  country 
thiratenetl  with  one  of  (lie  greatest  disasters  since  tbe  dril  war.  ant 
that  its  insjitatkus  are  beitig  shaken  to  their  renr  fbundatiou."j 
beeanse  tbe  Pnesideut  wilt  not  coax-ene  Coagnss  to  repeal  the  SHvt 
Act  of  1880.  Xot  being  skilled  tn  the  tntricactes  of  fiiUDCi*..  wl 
is  an  "art"  or  "  sctmcr  "  nut  amenable  to  exact  laws,  we  should 
fierlups  aeeepl  Me^i^srs.  Ilar>-e\- ,  Ftsk  imd  Sous'  dietmn  in  this  matter,' 
tnt  siiisi  CDutinoe  tn  thitifc  that  tliis  -ulTer  podiase  law  is  hat  one 
vcmms  nuiny  cau9cs  of  preaeat  distrust  and  fafloivs.  and  thai 
wascfcd  SMc^  pcaskai  stjuanderiags,  aboonnal  taxes  assessed 
on  ctNuumptkia.  naaey  grMHa^.  )obby  legislatiao  aod  genenl 
««siB  «f  pobUc  ftntb,  with  a  ifaco  mm  cstxKs.  sbovld  be  s^H 
ilotwfc  tbe  Sberman  Law.  or  the  slrer  nuncrs'  law  it  sboaUi  ^>^M 
It  wnold  be  a  phaenre  to  accept  tbe  cocalar  Mbam  named 


ioU."M 

lonlM 
attcr.4 


c«OhL 


as  «  CTxkKV  of  patriotic  iaicnsl.  but 


ix  calls  tB  Htsd  a  Genua 


Mr.  AadRw  Canecie.  tbe -'Star  S|i— y<cd  Ti  i<rk— ii."  as  hei 
>ribykiscDMmjmiklMaflie*iaic  \Mlirat  ]Mipk«DdcT^ 
(^  VWMHB  wtitia^  of  hn.  thai  have  4amt  a  goai 
iDiaK  atscaboa  Ma  fiscal  vchcx  that  has  ■adehtai 
ladh.  tf  BE<  ran  kacacd.     liari«BaawsccaBitkc«eaaaHac»of 
woM^  be  ft>ofaxt  *»  B«Ae  ^em.  toA  mdbr  ^m  aatia*  of 
VtHmmmA  Avcriea.  wtiieb  mB  ■>«  be  a  i  iiaaiBJal  jab,  theatrd 
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bmunoft  living  happily  out  of  the  way.  As  Mark  Twain 
in  one  uf  his  buoks,  "  We  caniiut  lii-lp  adiiiitiiiK  a  mwt  who 
camea  arouml  U\aa  of  UiU  aUc."  la  Uii:  nutifttical  part  of  liis 
article  on  the  Mibjcci.  publt<iii«il  in  iIk-  .WWA  .  f/wcn'iww  Ji'^z^fTr.  Ihcie 
an  eMtmatci  ivspectinic  nntiotial  ikbt  and  taxation  ]«r  hca<l  jit  tlt« 
two  CQontries  Ibat  are  ridiciiloun.  Taxation  depends  im  what  Mr, 
Camexie  {nclndcA  nnile-r  that  bead,  onA  UAlionAt  debt  ileprndu  on 
bow  mticfa  property  a  ffox-ciniuenlowrnstooflsetdcbt.  Forcxatuplc. 
Orrat  Kritain  M  Kt  down  al  SKA.  and  lhi&  cuuntr)'  nt  SH  |icr  bead. 
Thi<«  iDclndc*.  of  coune,  >ccitriti»  iKsmil  aKniii>l  {iropctty,  btil,  aa 
we  inafcinc.  not  paper  inotw>-.  Th«  fiu-t  i)t.  that  im  uiittm  of  tbr 
rwo  countries  U  probable,  or  poMibte.  The  atcthods  of  govtnx- 
mrat,  inlrmal  jwlto',  tajtfm,  hntiils,  nitd  c\-«rr>tliiiij{  J>  difTcrtml, 
be»idc«,  there  is  quite  eouuffh  contctilion  and  prejudice  itow  wttliuut 
•  "  UDtua,"  bnt  u  no  <Nie  but  Mr.  Carnegie  has  tlic  matter  in  Imnd 
At  pmcnt,  no  prepamtion  a  called  for  yet. 


Enginkkkino   Notes. 

ta  a  diHLtL'Aioa  on  .Ureet  motoni.  before  the  American  tustttutc  uf 
j  engineers  last  year,  the  frtclioti  of  gctidng  was  cnittdrrrd 
fctw  of  opinions  would  Ik  di^cotiraging  to  roller -Ix-nring 
admcatca.  Mr.  C.  O.  Curtis,  in  NpcakinK  of  journal  friction.  «ayi« : 
'Cenaittly  the  1o!w  fmtn  friction  ou  the  bearings  is  uot  worth  tipeak- 

of.  A  Kearless  motor  has  an  advantaj^i-  in  that  respect  over  any 
other  farm  for  the  simple  rMson  that  the  lonjuc  i-s  imnnmlltcd  to 
tbr  wheel*  *ytnnirtric-olly  ''■  *,>.pcct  to  the  axle.  There  l»  no 
thrti»t  tcndiiiK  to  throw  il:  .'.ore  out  oT  Its  poAJtioii :  whemut, 

with  a  geared  motor  there  is  a  great  thniMt.  Bat  e\Tn  with  thai 
tbrttftt  the  frictiiw  it  *o  little  that  it  is  hardly  worth  speaking  of." 
This  is  iwtt  a  scieiiti6c  biil  a  practical  view  of  the  case.  The  vta\- 
BKM  and  nnskillrtl  %*iew  of  friction,  wes  in  that  eknteut  the  prin- 
cipal re:«i>tatK.-c  to  machinery,  wlicrra*  it  b  only  an  inconsidcnibk 
rkiTBeut  in  rolar)'  henrinKs  that  are  well  niade  attd  of  good  material. 
A  firictioo  coefficient  of  .05  ia  a  narmw  nurgin  for  roller  Ixahigc* 

if>  enon|[b  to  aiisurae  for  good  bearings. 


Tlie  American  «nuu1.  at  Su  Elienne.  France.  re|ii^rtts  ■  rcr^* 
oovel  inveniiou  there  of  produciUK  thnr.nds  of  cull(»diun,  liquid  fiber 
It  may  be  called,  and  after  tmi^hriiiii);  tpin  tlicin  iiiu>  yatn  and  cluth 


thiJ  has  the  chaTacteriaie  of  <alk.     The  M)nr«rs!on  of  plastic  or  Ws-" 
«ms  HiilMtaticTA  inlo  lliivads  or  cloth  scetns  a  verx-  possible  achicvt- 
tnciit.    And  would  lie   a  very    important  one.     In  the   present  c«.<t: 
wood  fibtr  is  employe)!.     It  is  fir^t  dried  in  an  oven,  then  immened 
in  a  mixture  of  sulphuric  and  nitric  acids,  is  riext  washed  several_ 
times  in  water  and  ether,  and  dried  by  alcohol.      The  pTvp8rati< 
thus  produced  is  then  dtHsoK-ed  in  ether  and  alcohol,  prodticiu^ 
cullwlion  which  is  extmnvly  viscous.      Threads  are  produced  bv 
forvin^^  tlw  colUxliQii  through  minute  apcrtum,  and  treating:  it  vnit 
•Ikalit>c>i  ti»  tTiider  it  tough  an<l  drj-.     This  jKirticuIar  ca.'te  nmy  n* 
detemiine  a  gnsii  deal,  the  problem  is  a  wide  tmn.      Wool,  cotlixij 
Hmx  and  silk  arc  all  expeiKi\-v.  and  soiucthing  cheap  to  substitute 
citlKr  e(  them  would  be  a  revolatioD. 


■I 


Mi.  I>a\-id  Joy,  the  in\^eator  of  what  is  known  as  Joy's  valt 
gWiilg.  which  m-erws  without  a  link  and  with  one  eccentric,  hn 
|VTxhicvd  a  new  re^Trsiag  scaiias  that  is  extivnjcly  tunti  and  nu) 
sar\-i\-e    and    supjiUiit    prej«mi   practice    in    man}-   cms«s.      It  out' 
asts  in  moitetiBg  an  ccctntric  on  sUdc»  so  it  will  more  acTXr«  tii 
crmak  «baft  and  applyini;  at  each  side  small  hydraotk'  or  oil  piste 
lo  tDore  it.     Th«'7«  p)Moii»  are  m  ctframnttieatioB  with  a  stat 
pcsMii  cantnOed  bjr  a  le\-er  so  the  otl  can  he  forced  froai  one  nde  ' 
the  e>ccnitric  to  the  otbes.  mortt^  it  pceittvdy  and  bedding  it  fitral] 
i>nfes&  the  oil  should  csnpe.       The  same  ikin^  wxs  ^plicd  here 
winJiag  engiacs.  alvHit  ten  y^aa^tgo.      Tbe  cnsk  pios  of  a  pair  oi 
hydmdic  rnpncs  wrre  lihiftcd  ont  fivxn  the  ceoicr  eitber  wa)'  by 
simQu  piatQB^  tu  gm-era  tbe  strake  and  to  leivtse  tbe  modrw,  and 
farmieht  ccatnl  to  step.     Tbe  mmm  oliject  was  to  save  water  in  the 
enftnesk  which  was  by  tfa»  arTanjciaeiil  cmanaed  in  «bI}'  pnpor- 
tidn  ti,>  tbe  load.     We  are  not  awate  v£  bmr  thv  'scfaeac  sacceeded. 

At  a  Boreaawtttiiw-  period  wflifc. 
M  tgviilirtinaaw.  aa  "an"  by 
itMiM  wt  be 
oatkt 
I  mckpaci^  toc«atwB 
tfrfMof  by  eoRstrvcbairtmsiisaf 


fiWTf 


Uimg  bat  a  Mcmtcircular  box  to  munnt  a  fn'ii>*l'*t<x><^  'n.  nnd  no  vac 
tuu  ever  slunrti  nby  an  ait^iilar  ut  M|uar«  t»us  »  uot  best.  We 
■•iaed  in  that  exixTtmcnt.  half  tbe  cwi  of  p«tlcni».  alao  tbc 
cwumnUtkiU  of  thoK  whc  purchawtl  the  t;niul'>lunc  fratncn.  t>til 
Ibc  OMia  Ktin  wis  a  larRv  miHliaim  uf  cxixricncv.  iMtncly  :  That 
mcfa  iinpmmnriit*>  mast  br  "  liammrrvd  in," 

The  raptil  inui«tt  cooimiMinn  in  New  Vork  City  hm  cmI 
iillll.UOU,  MDd  is,  if  uot  wbcR  it  •lUrtcd.  at  lca>l  vro'  near  the  muk 
place.  Tbr  main  !ni{>cilinimt  to  jHTiKrc^s  U,  u'c  fear,  ^"cry  ittiu'h  tJie 
tame  that  nttcnded  in  the  pivliniiiiary  work  Uit  the  World'i^  I-'nir  ia 
\9so,  litcn  ur  too  maDy  privnitc  intenata  to  be  coiMJiIcretl.  One 
difficult}'  bus  l>ccfi  a  wnrch  aAcr  novelty  and  neglect  cif  ibc  profM^^i- 
Ikm  that  tbe  vonveyatm-  of  pafrHrtigc-TH  it  much  the  uinr  pcihkin 
e\-«ry  where  Will  requires  neariy  the  same  meiii»  if  we  except  methods 
of  pnipaliiaa.  whicfa  i>  •  »eci)a<liir>-  matlcT.  To  it^-iicmlize  oit  Uie 
MlhjWt.  Uw  tnCc  mit*t  go  wrr  ur  umU-r  the  plane  occnpieil  by  Ihe 
b«nkKaK»  and  people,  and  if  fnit  m-er  bend  nnd  bi^h  efumgh,  strccu 

Ei  mA  bv  rexaided.     Tim  may  become  the  final  system.  a»  has 
a  Mggvstcd  hy  an  Italian  engineer. 
In  the  .l/mtdNna/  llWfd  nv  find  the  folIuwiuK  rule  tat  deter- 
:iag  ihc  l-elocity  of  fractiin-  ur   "  Iiuntin^   4]ieed  "   ul'  whedaof 
•ay  kind  fif  nulenal : 

....  e      T 

.VesTekirity  of  rim  in  kvt  per  second,  ff-  S2,2,  T;^  tenMlertTetifjth 
of  Bulcrial.  C  lit  of  a  cubic  inch  of  material.     For  cast  iron 

we  haw  T  C    -  0.2(1 ;  for  wruiighl  iron  T       M.OOO.  C 

0.27  i  for  cast  Meel  T       7">,UW,  C       ".^8.     Therefore 

\    -  *f    ,„  .,,  .,„      —  431  feet  per  wcond  for 

eaat  itiKi    '  iTcI  I»>  the  actttul  diiuen^imt*  of  the  wheel.     It 

i»  Vfloal  11'  ic  *pcetl  ti>  extreil  ''<>  ti»  l*K>  Jevt  per  second." 

This  iff  oil  wry  well  and  not  uem-.  but  how  is  "  T  "  to  be  asrer- 
taiaed  ?    It  m  an  old  example  of  formnhe  to  be  fitted  to  tacts. 

The  Irrigatu'H  Age  xiw*  totnc  ncrount  uf  a  dam  of  frnuttte 
aohlar  work,  beiiiK  con^ttnicled  in  tbe  San  Jacinto  \'allcy  uexr  Ki%'cr- 
•jdc,  Cal.,  that  i«  a  very  renarkablc  work.  Tbe  dam  ia  tn  impound 
water  tat  irriKatiiif;  putpaiea  aod  will  alore  eight  hilhoo  KBllooa  of 
wslcr.     Tbe  daui  ia  tu  \k  ido  (iect  high  and  comnuuds  a  catduKot 


AM 
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an*  of  more  than  100  sqaare  niil«s.  which  seems  small,  but 
fiUl  al  that  elevaliou,  4.W)0  leel.  is  forty-five  inches  a  year.  The 
ftTsilablc  areas  of  rich  laad  oa  which  Uie  water  can  be  supplieil  ex- 
ceed 30,01*0  acres  of  mcna  plains,  in  the  San  Jacinlo  \'aUcy.  lying 
fi»r  Iwlow  at  levels  of  2.000  fertormote.  so  the  water,  besides  its  um 
for  irrigation,  will  give  out  an  eiionnoas  vnount  of  power.  The 
blocks  of  granite  used  ate  all  of  large  size  to  sa\-c  cement,  which  is 
expensive  to  haul  up  to  sucli  an  elevation  over  lanuutain  rosds,  also 
lu  secure  ii  salt  watk.  This  dam,  of  which  ixry  little  has  been 
beard,  is  claimed  to  be  the  finest  one  c\'er  coostructed  la  this  coun: 


"* 


«  long 
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Wc.  sonie  time  ago.  asked  a  wcll-knon-n  ship  bnildcr,  of  this 
City,  how  it  «-»>' jxissible  that  Harlan  and  Wolff's,  at  Beiraxt,  bad 
attailwd  MX-h  eminence  among  Huropean  shipyards.  Hi^au<iwer 
WM  :  "  1  will  itliLstnitc  it  by  a  ctmtntstancc  that  happmeil  uot  long 
•^  One  of  the  White  Star  9te«mers  was  in  port  henr.  and 
ehtcfctisuKcr  wanted  a  door  in  ht5  departiiwut  divided  transv 
(D  be  coald  open  the  top  part  hidepefKlently.  U'c  wnt  a  man  to  oil 
tlie  door  in  twi\  and  when  be  had  ?awed  into  the  edge  a  little  way  he 
struck  iroa.  Thiukiug  it  wa«  a  nul  or  wrcw  be  turned  the  door  arnniMl 
ud  amvd  in  oo  the  other  sde.  and  again  strati  iroo.  We  then 
cxaawKd  the  door,  and  found  it  oooiained  an  iron  plaie  kt  into  the 
sttlca.  and  ooA-oed  with  wood  panels  outadc.  Tbete  wa»  no  sign 
of  inm  vben  the  door  wa»  onhfaed.  It  was  CMffel  booist  work. 
joid  that  ts  what  ha>  boilt  np  the  Bdfiet 
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PraflEssor  Biles'  pnper  on  iast  stoueJitps^  in  the  Xsrtk  At 
Jtrtinr,  appears  nndcr  bfndWma  of  "  Thiity  Knots  an  Hour  to~ 
Enrape."  It  is  a  plain  CDVBOn-oense  ^Sew  of  tbe  eaiioa^  "  eco- 
mcamet"  intvlnd  in  the  preMun.  eofiag  with  tl»e  prophesy-  that 
ttK  cooditiiws  win  pcrail  in  the  faxmt  soaxtnne.  a  speed  of  Ifainy 
knots  an  hoar.  Tbts  w31  call  iat  -Arp,  l.MO  feet  kaq[.  lOO  fret 
wide,  and  SO  fc«t  drnnghL  smr  ooaecatnatd  fnet  atro^^ 
■mairt.  %bler  boikrs.  and  a  eood  waacf  Vlan^  lo  be  yet 
ICMWed.  fwfcgaar  KWs  do^wed  the  /Wu  and  \rx  }WI-, 
KEiMed  m  pwpariag  p>as«  fee  tlte  ocher  skips  to  be  Imai  n 
vm^ff  9tx  tbe  Anenon  loK.  lad  is  an  "jTrnTj  on  tin 
if  llMv  be  ooe,  Xs.  a  maoer  of  act  ibe  impufci  boats  soooc 
Amml  exceed  tbe  e«iwmle  abort;,  if  sine  it  taken  into  aceutxnL 
jkHK  of  these  bave  ran  at  tt  and  £7  HAa  ^  bnor.  and  a 


It  U  only  four  yairw  ago  when  «ic  cotuplainvd  ihat  thnc  was 
great  oeskct  ol  cold  iron  saws  tii  tim  oxititry  anil  that  such 
nucbitm  war  twhiK  imported  In'  works  brrr  )K-catt»c  mactiJtw 
tOOlstaluSB  could  not  ftiniioti  oiirh  itii])1c-Ricnt<^  TliU  nlutc  ol'  ihc 
tmdc  biUBtDch  chant;i;<l,  ami  ihtiv  vvi"  ti.vcii'e  a  circular  illiMmiinfc 
ntnrtem  roodificaltons  of  cold  Mwing  machitiM  raade  by  the  Ncwion 
Machine  Tool  Works  at  rhilnilclphia.  All  wvll  designed  macliJues 
with  Mntoduitic  ftharpcnitij;  apparatus,  and  a  list  of  mure  thnn  100 
Anns  uidcuinpaiiieA  who  have  ailopled  such  machhic^.  Unnd  snw^t  an 
■bo  neBlkmcd  and  described.  Uit  tlli^  hraiich  dues  not  mtiii  to  lia\-c 
Ruule  ao  unci)  progrew.  In  the  Aruisliruij;  Works  At  Xew  CasHv. 
EoRhind,  there  arc  fiftceti  hand  «awinjt  machine  in  one  room,  em- 
pkqred  in  cutting  oat  test  pieces  and  for  \-arioii>  atlier  purpose*. 

The  intMt  rrtnnrkithlc  feature  of  thr  Camfania  i»  the  pistou  spt-cd 
of  bet  cngiiiu.  This  foots  up  nearly  t.U0<)  fc«t  per  minute,  with  a 
atiokc  of  only  fiiT  frvt.  The  movement  of  piston**  more  than  ei)(ht 
feet  in  diameter  at  tht^  rate  hni*  iio  parallel  in  land  practice  nod  is 
not  likely  to  haVL-,  uutcss  it  be  with  certun  long  stroke  engineit. 
Tberc  la  also  tbe  re(|uircnieiit  of  ninuiug  IdO  to  160  hours  without 
■  stop.  Tbi»  i»  un  imperative  condition  and  is  attained,  Ikcau-m:  in 
nnmenitt«  trip*  scton%  llir  Atlantic,  twenty  or  more,  we  haw 
nc\%r  well  the  engines  Mup  hiilf  a  dozen  times  in  all.  lluv 
th»  nn  be  done  surpasBcs  conjcdarc.  There  are.  of  course,  rule^ 
tat  *' wetting  up"  and  special  kuonledge  to  be  applied  tn  emrr- 
gifncies.  but  behind  lUl  't&  tlie  excellent  worknmu-*ihit>  on  this  class  of 
nachiner^'.  A  ouinnc  eugine  not  u-cll  mailc  is  of  no  niie.  and  in  all 
cotmuie*  there  \.a  opccial  akill  devoted  to  auch  Miirk. 

Tbe  Ferris  wheel  at  Chicago  is  tn  many  re^pccln  an  advance  on 
tbe  great  tower  at  rnriN.  It  involves  iiiochine  actioD  to  a  gruter 
cxicnl  and  vt  original  a»  a  conception  or  nchcnie.  The  rc^'oh-ing 
eleoienlK  wrinb  "ver  I.WKl  Um*,  ami  tbeaxia,  of  MevI,  \»  33  iuche» 
in  diametrr.  4.')  frvt  long  and  neigti!^  44  Ions.  This  la  the  most  wun- 
derful  part  of  all  and  is  the  largest  forging  ever  nude  in  tbia 
country  ;  |>cTbaps  not  exceeded  anywlwn.-.  It  wa»  prrpMird  \x\  the 
Bethlcbem  Ceitnpany  in  Peiinsylvjnia.  Tbe  wheel  is  '-•ai>  (eet  in 
dianclcr  and  boa  lliirty'iix  pendulous  carriages  snttiicnded  at  tbe 
pcripbery.  each  bnvitig  acats  for  aixty  persons,  or  in  all  2.IIW-  Tbe 
ooat  of  tbe  whole  plnnt  was  (300,000.  An  esfchie  of  1.4>0O  hoiae 
fxvwer  is  ctDploj-ed  to  dri^v  the  wbecl.  which  rc\-ol\-c«  three  times  an 
boor.  Tbe  »clteine  iii  unique  uttd  the  tolls  tX  £0  cents  a  bead  will  no 
;  rdmbnrw  tbe  L-ompany  that  cotutrncted  it. 


Local   Xotes. 

1'.  J.  Flyurt.  C.  E„  a  member  of  (Iwr  Technical  Society,  awl 
known  to  many  of  mir  readers,  died  at  Los  Angclvs,  Cal-.  on 
lirst  jlay  of  June.      Mr.    Klyiiii   made  a    ttpectnlty  of  liydraul 
\vi>rks.  aud  was  for.  many  year*  engaged  on  Bridsli  Govcnmii 
Works  in  India,       He  enjoyed  a  thorough  technical  itUication.  itul 
i<i  well  Iciiowii  in  thiK  country  by  iii.'i  writinipi  on  mathematical  pru- 
]K>*iitiotis  connected  »'iili  hydratilici.  and  especially  by  Iiiii  work  on 
irrigation,  a  large  voUinic  which  wx;  reviewed  two  years  ago,  and 
which  is  a  standard  work  of  referettoe.       Mr.   Flyun  wan  a  native 
In-Iand,  »thl  was  eiluc-aled  near  Lotidou,  pas^  a  successful  exatii 
iiialion  for  the  Indian  ^«rvice  and  wau  s«iit  out  there.     He  has  lieen 
identified  with  many  larjte  and  important  wotks  in  the  southern  par 
of  this  State,  awl  leaves  n  lio*rt  of  friends. 

TliTOughniit  the  shifting  of  tariflf  rate.t.  and  trade  retitrictioiu  d 
one  kind  or  another,  workera  in  leather  lun-e  escajwd  taxes  on  iheii 
raw  material.      Hides  have  hceu  bought  free  in  the  market,  and  it 
\i-onId  l>e  hard  to  nnnie  snotlier  industry  that  ha.t  proyjiercd  morv,  otm 
is  on  a  better  bans  to  day.  and  (or  all  days,  than  the  leather  indns^| 
tries.     TIk  coiiipclitjon  invited  lias  led  our  people  to  excel  in  ituplc- 
meiits  and  j>ioct>MrN  to  such  an  extent  as  to  maintain  a  large  and 
jiermauent  export  trade,  e\-eii  Iiere  in  San  Francisco.     The  H.  Nj 
Cook  Company,  the  Koyer  works,  and  olltera  f^  on  with  a  fair  has 
ness,  while  other  industries  are  so  much  depressed.     We  visited  tli< 
first  named  establishment  recently,  and  found  it  full  of  workmen, 
leather  and  goods.     The   industry,   as  a  whole,   compared 
woolen    man u fact uieii.  show   an  amazing  diHercncc,  but  comf 
witli  cotton  we  find  an  analogy.     Cotton  is  free  like   hides, 
Anieiicnn  skill  can  be  tru-stcd  for  the  rest. 


The  San  Francisco  Tool  Company,  of  this  City.  ha\-e  contracted 
to  furnish  tor  llie  Lisbon  Reclamation  District,  on  the  lou-er  Sacrs- 
mcnto  Kiver.  two  cvntrifugal  pumping  engines  of  large  capacity,  tlir 
pumpr>  being  of  30  inches  bore,  and  the  pipes  36  inches  diameter.  The 
engines,  which  are  directly  attached,  will  be  of  the  trii4e-cxpan»oii 
condensing  type,  with  cj'lindei^  S,  12  and  22  inches  in  diameter  ""f 
16  tuches  stroke.      Jet  condensers  aud  air  pump6  will  t>e  constnidcil 
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inteKTBlly  wilti  tlie  eii^a».  There  will  Iw  two  set"-  o/  Ital>cnck  and 
Wilcox  wntvr-tiiTic  l>otl«^  and  intl<rpenrl«rtit  ftvcl  ])iim[>s,  also  n  Oou- 
hcTt  feed  water  beater;  the  whole  (o  tic  act  un  cuiirrete  fouadattotUk 
TitK  aXimaicA  (.-apadty  iif  the  pluiil  is  lSlt,itO<>  v-iidtr  frcl  mi  luiur,  or 
SO.OOO  nslInttN  jHT  tuiimtc,  agAJn*<t  n  Iiead  nf  3tt  fci-t.  KAiNiiiK  litrgr 
aBtoontK  of  wntcr  rnr  loth  recUmntioit  and  iirifcftlton  purpoM?!  \s 
likely  to  finm  n  v<iif>iiler»tik>  jKirt  uf  tlic  fiilttri'  i-ti){iuecriii){  wtirk 
an  thi»  CoAst,  and  is  deserving  of  ntudy  nnd  attcittiun  at  ttii^  time. 


An  Irtlcninti^nial  IrriKHtxxi  C(>ii};tc>!*  (a  called  (■>  mcvt  at  1.0* 
Aiittrto.  Cal.,  Oclulwr  lOlh  tii  15t)i  •irihts  yrar.  aitd  the  1>cpartuii:at 
«f  Stale,  al  Wvdiiiii^nii.  hav  ijwiied  a  circular  to  the  iliplomatic 
officentof  the  Go%xniniciit  in  vnri<>ii*ifoRri|{n  countries  dircrtitiK  ihctn 
tn  infevmally  invite  tliv  n|>pititititiettl  of  delegates  In  the  cftngiesA 
above  ruiined.  The  Trans- Mississippi  CcNignr»»  at  their  last  meet- 
im  iu  OxOcn.  I't.-ih,  April  1893,  requested  by  a  rvwlutiim  itiat  ?*uch 
focKlgn  lnvltatii»i>  hr  civrii.  and  the  Los  vVngvIi-fv  iticctitig  will,  no 
dcmbl.  br  n  i-er>'  cxlen<»i\'e  and  important  ocie.  The  pbenotneiial 
tlmrlopmml  in  thi-*  cotmtr>-  dnriiiK  three  years  paAtof  the  trriKatinn 
lolcnst  i«  aIniiHt  im-unceivnKte,  and  au  evidence  nf  on  e<|ually 
Rfurkable  tteglect  pn\-iotts  to  tliat  time.  The  history  oT  the  world 
far  *ga  post  hon  runii^Iicd  in  many  Unda  fiicta  that  ibould  much 
«oaier  ha\-c  attracted  attention  here,  aivd  would  hax'e  dooe  mi  liad  it 
not  been  that  arid  regiooi  verc  not  oreupied.  and  their  ptKsibUitws 
not  mm  conjcclunnl. 

The  Talue  of  newspaper  rrporta  (a  tlltutratcd  by  a  citcunuiance 
Uiat  bappctKfl  here  ln»t  month,  A  lire  at  SauMlito,  ou  July  4tb. 
bonusd  oat  the  water-front  row  of  houses  next  the  ferrj-  laiidinit. 
Thi«  is  «ax  mitea  away,  at  the  other  end  of  a  fieny  lonte.  Dod  in 
plain  view  of  the  city.  Taking  the  accounts  given  in  Uie  iwu  prin- 
cipal daily  papers  we  have  aa  follows :  ' '  Among  tire  places 
dcstToyetl  wis  the  Sanimlilo  Hotel"  (not  touched.)  "  Belknap'n 
■stale  office,  and  the  stain  kodtng  to  the  El  Moolc  Hold 
borned"  'not  toncbcd).  "The  Satumiifa  y<tPt  whole  plant 
ifeatiQj'ed"  (I)'*  fire  within  a  hundred  feet).  "The  trees  in  the 
finlm  of  Mr.  W.  O.  Ilarrvlt  were  destro>xd  bj-  the  Qamex"  (no 
fire  wilhiQ  'i04}  feet).  It  is  not  tbc&c  and  other  inaccurocies  of  this 
partkmlar  case  we  are  eolling  attention  to  Mt  much  ta  the  unreliable 
mUtre  of  news  of  all  kind»  pun'c>-cd  by  the  prvm  or  uur  day.  Wr 
do  not  ax  a  lulc  pulili«h  new>  uf  any  kind  that  faoK  not  miom:  liearing 
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iiptMi  industrial  afTairs.  and  of  general  iiil«rest.  butevcii  in  this  nar 
fielil  fear  lii  Iranscrilw  ^iiytliiiig    under  ilie  hend  of  "  iiew.-s."     The 
niinounceQKtit  of  Ihc  buildiuK  of  the  (iiganfic,  at  Bcirast.  a  M«ai 
7(Kl  feet  loiig  lins  gMie  (he  roniid.s  without  any  foiimlatioii  in  lac 
So  havv  iniiuuierabte  otht-r  iiivthK  ti(  \.\\v  kind. 


The  miiiiiiR  Hwlion  of  Ixru'STBV  for  this  luonlh  Is  ^oinclhir 
hice  the  celebrated  chapter  on  the  srakc^  of  Iceland,  which  read  ;' 
"Thw*  are  uo  snakes  in  It^land."     It  is  nearly  imjKK^hle  in  equal 
trc  llic  subject  matter  of  u  serial  jounial   dealing  with    ^ulytTrt- 
extending  o\'cr  so  wide  a  lield    as   this  ouc  dors,  and  an  aticni|tl 
to  do  so  would  impair  the  interest  and  value  of  what  is  pnbliOied 
jtn»t  now  the  apathy  in  all  that  pertains  tu  silver  mining  and.  tn  a  i 
l{jeat  extent,  lead,  has  stopped  research  and  in^-ciition  acc<n'din];l)*,J 
and  the  economic  prohlems  ha^*?  completely  ^nippUnted  the  mtK'Itnn* 
ical  and  enfnuccrtng  pari.     Next  mouth  we  hope  (he  mininR  section' 
will  ocvtipy  its  ustial  allotiiu-nt  of  space. 


V.  S.  Chief  Nac^l  Coostnictor.  Tbeodore  P.  U'llsoa.  hai^  asked| 
fur  and  obtained  two  >Tars  leave  of  abNence.  and  will  come  nut  \a  I 
ttus  coaal  in  tbe  aotamn  to  ivmatn  throu];h  the  winter,  and  perhap*' 
longer.     Tike  aen'ices  of  Cbttstructar  Wtbioa.  when  gone  over   m 
detail  and  th«tr  tuiuie  considned,  arc  ama/int;.     Since   his  3|>- 
pfentkeAhip  nnder  Constmctor  Delano,  at  the  l*.  f>.  Savy  VanI  in 
Braotil)-n.  his  lite  has  been  one  roand  at  active  ten-ice.  the  unly 
iatcttnde  bang  a  din-iyence  fcr  a  tin>e  to  the  armv  in  IStfl.     lie  I 
retcrovd.  howexxT,  to  na\-al  service  in  lime  to  participate  in  the 
■ctioa  at  Hun|iton  Rtnd^  and  after  -Mtax  actn-c  -^rvice  at  sea.  in> 
m  duty  as  a  cvHU^Tttdm  at  tVuMcula  and  Ptailailelfriua.  tfaeo  became 
itttvctOT  in  Aipbafldiny  and  oaral  arcfaitcctwc  al  AmBpolis  :  then 
wa»  sent  abroad  on  special  aenSce..    Next  wa^oa  datr  at  Portsmoulh 
aK  coastntctor.  and  became  a  member  of  (be  Naral  Advisory  Binrl 
Id  1!<>^  became  chief  turaU  omstnKtor  aood  was  re^yoiuted  fat 
three-  o«r«c«tiv-v  hmns.  making  twelve  jrcars  in  alL  and  it  b  not 
toe  mucti  to  »av  that  the  new  aavy  of  the  t'ttited  Stain  ha*  been 
cewanKtrd  omkr  hb.  charKr.     It  will  be  a  daty  and  a  pka^uie  fiir 
the  pBWftle  nn  lkt%  Cu>»t  to  cxiTiid  lo  Chief  dmKtroctnr  \l'tt-H>n  ^orhj 
buBnr»  mt.  btv  cxtraofiBimry  paUbc  Mtvices  i 
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Mc«ws.  Dickie  llrotlim  are  just  romplclinK  nt  Siii»alit»  n  nmnit 
AMsting  vessel,  to  the  order  of  Mes^rt.  ■  Campbell  llrolhem.  lot 
wnicv  tietwcen  tliut  City  nnd  Poiul  Keycs.  Tbe  vcvtv)  will  lie 
•divoocr  rigffwl  ami  6ttetl  with  ki«  engines  of  '.*.'>  honw  power  by 
tlhr  pMcifir  Gas  ICiijjinc  Company  of  tliis  City,  wtiu  have  the  engines 
ncvly  oocniilrtnl.  The  ve««.<w1  is  Rhout  W  (eel  IrmK.  I  *  (vet  beant, 
liuili  in  an  exfTpliooally  Mrnn^  maiitier,  and  by  the  utcl  of  bcr 
uucbii]cf>-  will  make  rqpilar  trips  on  time  between  tbe  poru.  The 
voKltm,  whicli  We  hmvc  exaiuiixn],  seciti  (t>  Ite  cxceptiunnlly  u-rll 
fwde.  Ibc  mArn  c>'Hmler>ael  dia^aiul,  rndial  ftutu  tfac  eiltan,  .w  a»  lu 
oocvp}*  Icm  ibaa  the  usual  sptieefore  att<l  afV,  a%  well  at  athwatlAbip. 
Tbr  lifHm  i»  wondcrlally  small  for  2A  lionw  power,  but  all  parU  an 
frcrly  WTTwiblc.  more  so.  inilcinl.  than  in  rointnon  wilh  criginoi  of 
any  kitid.  Tbe  t.-v>m|NUiy  nre  ju^t  eumpktiUK  o  Kt  (»f  marine  gafl 
cnicincfi  of  -4U  bonw  power.  The  cylinders,  four  id  number,  are  srt 
athvan«hip.  nu  ihr  turning  iniMnciit  will  in:  imifiinii  im  tlie  ^ball. 
Tlw  peculiar  adaptation  of  );a>  etiK'tie^  a^*  an  auxiliary'  l»"«'er  tlwl 
c«u  he  itMtaiilly  kUrlctl  will  »»  doubt  <le\-e|op  an  extendetl  U^c  of 
thin  kitui  i>r  motive  power  hm*.  wberv  tberi-  are  lee  >liureH  to  keep 
awav  CrDOi,  ealia»,  expensive  pilotajp:,  and  niunerou'^  ttarrow  I'ban- 
t>»  navigate. 


In  another  place  «t  piiiil  Minic  n-markn  upcn  tltc  want  of  bcili- 
tie*  in  the  t'.  S.  Patent  Office.  I"  which  esixcial  nttentj'm  U  catlctl. 
It  t*  m4  dcihtahle  to  be  all  tlic  tinir  srumbliu];.  but  as  our  eotitciii- 
pcrariei  famifth  the  optimiun  and  idalatiun  there  it  enuuxb  of  tbal 
alraady,  and  we  will  n<ld  to  mimen>ti%  other  ■.'ontpUinl'^  one  won 
afpatt<  the  de^picalde  ^iyitcui  of  |M>lilic.«  that  pn^-etiln.  the  promolinti 
tif  am'  paMic  tnt<re«t  that  bat)  '*iu>  money  in  it."  The  Patent 
Ofice  lias  to  it^  credit  the  *nm  o(  nearly  four  millions  uf  dollars,  awl 
Cimwt  be  pruvidetl  with  the  office  tuom  rctjuireil  for  the  bureau.  If 
llterc  were  private  inlcrvsti)  involved,  and  '  'Mmictlring  in  it  for  polilks," 
there  woald  be  no  lack  nf  C(>iiKn-<i.Munal  ttilUand  pn>QK>tcnito  ,'«ntrv 
the  rrijutted  u|)f>n>fNtiiti>iu  for  extending  t he  officv  or  proviiliDK  otlwr 
rnnm  fat  (be  DepaTtmrni  of  tlie  Interior,  whwh  ocrapicft  ■  larfv 
ttunof  the  ptmcnl  Patent  Ofhre  lluildinic.  Snflkirnt  room  couM 
be  ntitained  b>'  ilcstn'n'tu);  tbe  nioileh  in  the  mateum.  Nine  tenth* 
nf  ihe^  ate  not  rmlv  u*>cks*.  Imt  a  siitit  f*'  proeiocialKai.  and  ran 
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Th«  Kew  York  It'ur/d,  In  Arvt'eulirin-uUii-, 
uayB  i:<!),2t::!,(*Jt5  pitpr-ra  var*  Mint  riiit  In 
Il4li2.  Kt)ual  to  :MU,nno  a  Oii)-,  anU  acHrly 
four  mid  n  Iialf  jwr  MTonal  h>r  the  vrliolp 
tinip.  Thif>,  it  is  rialntot,  it  tltt?  Itirgrst 
dcrulatlofl  nl  any  pa|)rr  {trinietl  iu  tl)f 
Koyiliiihluifnuii^,  aoil  (v^nii'qiii'nily  in  ilin 
«i>rl.l.  Mudtrrn  iiurtwt,  »  L-niving  fcir  iil'wi, 
■nil  lli«  (Tinitui'roial  wiivity  Iwrn  «(  ilic 
fftrii^lc  (ot  nu>(i<)y,  rpittlvni  ponBiUlc  sin'li  ii 
ni«t  "luachiiic"  is  tlitH  in  nor  huiimn 
(coiKiin^.  Wli^tlii*r  it  Wiultviitt  mlvajK-iiiK 
rlvltlxalioii  U  »  iiwctloa,  IkiI  will)  Dii*  n 
gnU  Journal  hiui  Diir|lm;t  oiiioeni.  Il  !■ 
«u)t«d  and  U  IxMiutii.  IiH  iiiitiulnUiaiuf 
iiilln  intii  {ilnj  |H>nrr»  mt-l  HErni'ki*  null' 
i-xi»l>Mtl  11  sbon  lintn  njio.  aixl  «  iii«rvi>li)t 
any  tiinv- 

TIh-  srrnt  McxJoin  voh-ano  nmiiiitaJn 
I'lifoi-itt^tv It .  llint  lis»  Ml  loBic  |^'r|>U'iii.-tl 
-i-|i<)ol  ililMreti  by  lt»  iiamr,  ip  nun  to  Ik> 
tiirne<l  to  uwful  mixHint.  li  UIT.TM  (it-l 
hiftli,  KDil  tlw  <T«U-r  ri>nt4uiM  nn  emlleMi 
■iiiiiiini  111  mljilinr  Klikh  i-aii  H>  run  down 
■•II  Ifliilu-r  liaof,  Miul  wlii-it  lltf>  Riijtilyiif 
(>»l|>linr  if  nitficiprti,  iIm-  liitc  vhd  Ik*  m^  «t 
nurk  o*  ice.  whicli  lii'i»  in  tiratitcc  ivuiitftiity 
to  llip  Mil|»liiir.  TIhi  Jftui'wg  StattJiiril. 
Sy(ln<>y,  MyH  »  cumiMuy  »l  HiitiHli  nod 
Viurrion  i-ni>iLKliiiii>  have  tlip  work  in  liiinil. 
TlitH  i>i-i'iMF  \ikv  K^'iuK  B  tonit  way  Iw  huk  U]> 
A  )<ih,  nnioM,  »•  Ix  lumyllilr,  the  miuiuirf  n( 
ilt«  thing;  1»  txw  vlrntcoi  in  ttw  ««itvT]>riw. 

Tlie  }irxKrwsu[  ilnilmi-tivcaReturiirf!  mfatlit 
twrulloi]  lu'lk-rous  il  llir  piil>ifi-l  a'w  not  h> 
■4'n«ii!<.  Tbr  Uriltsli  tinviTUiiictit  i«  imw 
fri'iMfini;  "  trtTju^in-ljufH  itlrhpM."  aix  •vl 
wliii'li  liavf  litwn  onlctvtl,  aiht  oitil't  more  in 
|ifiDiti«i-li\i-.  TIh-v  ttrvui  Iu  Ix'  vi-ty  laal  m-a- 
•I'U  altli  Wiiiir  kiu-l  of  nriiinMit^l  >tt  tig  V 
diitUoy  I'miiiuKn  torppln  IkmI^.  Nnw  it!  the 
iiiur  fckT  aMit«  oUie»  nation  Iu  r>H»«  for«-Mxl 
witli  winifililn^  tu  "  ■•atch  thr  ralt'lwni." 
Il  U  tu  Iw  li«|ir>l  lliat  nonw  linH'nnutnon 
•mH-stKi  liuiiianity  «!ll  Plop  ilib  waMtf  «l 
human  ■■diirl  nn<i  mmincn-  luul  th«l  tills 
M.Lf>i>  Uiiin  ur>d«~>  wN9li>i'i{  vi^llli  i-aii  lir 
ditvrwd  l»  n>nM-  |inr]Hw>-  ninrv  ralkinal  anal 
brtiiUo«l. 


The    nnnibvi    tif  J-'rvncb    tilii|)i<    inuhh 

tlirAiiiili  till-  Sarit  Cannl  lia«  follti  Im* 
llx-  M-rruid  to  tliv  nftli  plaiv,  and  Ihr  <$M»- 
ih/fi  thn«  iiiiMikii  iif  thv  Frcncti  Kfiip  tnoutf 
system : 

".^lilnballilinit  in    I'niii-e    luieini  in  Ir 
langtii-liiDii  in   Briili"  at  .-very   ett---' 
iTijvvriiTiieril    to    iKilsler    u|i    tlic 
Till-   h'mii-li  firmti  of  ^liiidiuiMcTi- 
iiia>l<-   H  nHjii«4t  111  tilt.-    (i4vi-riiiii< 
L-n-aw   the    Slultj    bounty    {>nid    Ll.m.   ..- 
nntivc-l>iii1l  nliipa,  artd  llii!>  ri^iiip«t  \im,  ■• 
undt^TstHud.  In-en  icranii-d,  wtiiiu  do  i^milim 
will  liO  jHii'l  iiwwi  vi'iwIb  Uniiclit  l>y  rn*<t 
itlii|i  oMTiicrs   111   lircflt  llHttfin.      i'lir  xit 
III  llritiflli'Imtll  «lii|i«  iv  wt  rnufli  titwrt  ilui 
Fri-iirli>I>uill  i>tH|«  that  it  will   pay  Vrrn-i 
«lii|>iiH[U'T«    III    FM-iiil    Iheir    itnli-rw    !•>  lU* 
riiitiilry.      Tlu-  IxMinly  uifl^ni  huH  liitliffM 
bct'D  a  (ailuru  in  l-'rant-t-.  und  tUi-n-  iii 
naNoa  to  anppcwp  iti:ii  t-ven  with  lli« 
rrMi«>il  iMjantf  it  will  liiiiiiit-.i>i-iblf>iii 
it  a  mii'iviiu.    Till'  wlwdti  hj-mii'iii  i>(  IkxnUi* 
til    iKtrl icuhiT    induMri^^    ih    wroiit'     ''  '' 
aimmal  llir  oM'rrtJiinwl  Inwii  tit  i-i- 
Hud  uiiiiiL  m>ull   in  dim'ltrr   to  tl. 
whk-li  A<tii[ita  it." 

A  late  itTfM>rt  ol  tl)C  Ihm^iorol  (it  I    - 
Miuldtiowd  Itie  (!old  prtxItKI  o(  Ihi'Ji 
^'Ct.flilii.OllO :  Hlhvr  f;ik>.;.iO,taM,  niot  ai  itj 
|tiin-|iaM'  rutnr,  iir  t74,flKI),l>iO  r<ran 
'Die   parrliHucn  (■(  «itvi-r,  nl  an  a<rr»^l 
f7*,  ivnij'  (•^•ri«im-c.  wi-rr  H7,."H'4,;si,    ^ 
iinl-irlM  of  Knld  OM.IIi.'l.U'i'^  Olid  lUf  tafi 
f;t'i.7:C<l,olK'     iiii|K>rii'  of  ellter  fL:i   ' 
fairtjt    i;{7>ll,:toL      In    January    i   ' 
IVi-BDury  huii,  in  nnn  and  Imllliid,  $l.fU-" 
I.'iS.^ts^.  unil  tin:  tuinl  iu  cin-ulatioa 
«1  ,D1I .331 ,7.<iA-     >^)llM>(;or«mii)««i  haJ 
liand  i»iitrt;nlil  mihI  idtvcr  Itinn  w*>>  lii  n^j 
f-aUlinn  oa  coin. 

II  llioor  ubir  wauiuuxv  "nitaiify" 
«hi>-h  to  Uun-N-i'-l  Imtmo*  wmiM  ^Ivi- 

)4ili|y    Ut    "i-imlil"    ihfir    It^rm    aliil    fii^"^' 

WixiM  Iv  luodlfnl.    Tlir  lUiik  m 

iu  it*  daily    buMonia  <d  *.':'    "<iM;..r. 

Ian  bai)>U<«  in  11411  tinb 

Tlw   l«Uftn«  in   all    rk-.inn^'    >,.. 

MiNilr   Op  wllli  Irw  than    lUv    %tti 

i"ftin.      It  i" 

of   mnlil  f- 

leiK'l  falthi  r>-t*itiil' 


UlSrSLLASROffS   SOTHs 


»n 


t J.  bM  Um  atmani  rwHllksU* of  *i-ual 

huka  WMt  rtwifaNt  biaiM.  hm  lb> 
Mb**    that    wpKMnl    ih«   sdwI*    ■»- 

•u  tar  I.-  ■  -  rrrXM  im  1 

•  «    lliat    t)i»    i-nvliinr    li»»  tlic  vdoIm   iir 
»!••■"•    r.i.,!>    h>r   •Irlltftv.     <*r»i|il    tn    tlir 
il>-:  •  not  ttTiai  io  «  t«i)klnr*cnK'. 

lu-'-  -qilri  <v-MM  bM  ilna*  fur  >  'loiter 
m   np<«i   RMiw   Mnimoi-r   It  «<Nit<l  W 
al    mWri   waiiinl  nr  i-alltM  tut.      A 
^  <rf  tlw  Uiitltdtitili  U  K<a«J  fiv  notliintt 
I  Ibry  iiBjr  It  on  >)iiiiiivl.  iir-iltif  r  i*  an 
ilUi)   Ml   lh«  iHtM-miiirnt   iiiilfHt  111!' 
imMil  ha*  in  lt«a*t  tt>f  urtiial  tu»t 
blr  iMifiMly  III  a«lkt«  aufh  iilt(t0i- 

ffitil  r*«ii>rrr.  in  N>«  Yuri.  Im  illv 

lliftt  !>>«■    (•Mil    llial  »tM-  liorrt'  rati 

MM  •f^iallfiHi  [■■ipoioiii  (Hitiplx    «ha1 

'hnnva  r«n  ImuIo*  llrlfflau  liki<-k>.  flir 

nti    biihI    nitililr    MtMir*.   au-l    fli^^rn 

I  (Ml  laHl  iitlililr  Mintni.      Tliia  !■  mrl' 

if  tr»r.  Ixtl  luitt  ttiiK  |[  (iwttxl  ■•ill'*     Our 

>u    Nin    K'iiin-i«<i'    I'rrfniiily    rttUH> 

ttwlxn'l"  I'liliu.   lull  ■  )i>>rar 

)■•<  liiiw.   '  '  •  Inn  NDil   B  )<a)l 

Hy  ilk»  aU'^  ••  ml>- 1  1h-  Mmr  liorvt'  moiiM 

I  fi>urli-rfi  III  Iwrnly  tnimrai  an  a>]>lial- 

nlami   atrwrl.        Thr    birt    tn    IIiaI    m|i 

pa   till*    «lir>i>b    an>    liiil    Ml    kII 

I  rtlmtijitit  (in  iil<>ui>i>.  jiart  •■(  llir  tiiiMi 

arv  >lna«iiiM>iit  torvnnl.     It  ilii-  rn- 

alviti-    cuuiitsi    will    iiwirr   it    wIhvI 

rh  .ii-rr  0  nirrutfatwl  •iiHmv  wlifti  Ihc 

nrf  Irlwivii  titir  lr>iul  anil  niu  clinFU 

tmr  «ljmil  on   Uip    a>i>l    llin*    iillHrr 

ihr  rttlK<-a,  hr  «ill  llwl  ■  nt  a  nrw 

i4  iiJ>14m,  UiI  iKal  ttu-f  an*  ac  1m<I 

.  I«  mi  »tin  will  illa|iul4-. 

Tif  ■Ht't'ty  <•(  wali-r  (iii'W  hlicli  im-mtin-, 
I  |a*iiMl>  |wr  larli,  li.t.>  n>-«  rr'iirtiitl.  In 
I,  alawt  all  tailllliiin*  ••!  gatlotiji  ilallv, 
■la>l   ••<■  l.iCit  itiru'litiica  <W  iitw   tiln-1  xr 
nT,   prtiw-tpnily  Hi'iatnr*        II   i>  niilc 
■  rlw  rtr-1  ;i  -J  ihi- 

I  <   (<i>t<  1 1  •  i>(  (III' 

r-  ■il^.lal  Hull. 

^       ....  I  ..  1 


kiln)     ••)      <1l>l  'Il'll1l<>ll 


Mrrm*  bi  ttavfi  tw«n  <sin>ulrrr<l  unit-  In  Dm* 
lif lit  (•(  viw<iiUliiic  ^w  a  Intntittfr,  ik»d  ikat 
ia  bat  ■  nnall  |«r1.  "9nMll"  in  r**tr 
•cnar,  Iwvati**  ntithliic  l>ol  uWrrthwii. 
FrMK^ibr.  iKtifl-  iin<l  do  tnvrVMiMl  ■■- 
<«."  ami  hU  bivMI- 

i»r.   !•   tW   rtlW-,        It 

»ill  MviR  t*v<iiiic  imimMtlriip  lu  tvtit  •Ml 
■w-o'Hkliillr  anj  klml  nl  nwWftahlns  hir>n- 
unlna*  tbia  "prnin<t)nK"  ImaitMaa  la  pit  rU 
tit.     1%*  imIiUi-  at*-  tlfr<l  »f  It.  anil  |>ni|i#rly 


TItp  iiit\i>ttiiiti>nl  liaa  iiti  liHD*)  II  •iiB'i  nl 
It.lllU  ton*  ••(  ■ilvar.  In  (lie  i-unliaar  <if 
wliii'li  lltrrt-  lui«  l«K!ti  a  Ium  »(  aluiil 
liiVlkMU".  WIm^  |I(»  Slirnunn  Iji«  waa 
iaua>l  in  lAM)  il)r  lutlati'i'  '■(  tfiilii  in  ilv^ 
TtraHir>,  iHMidr  llw  ii'iai  vr  fnnil  tj  f1<n,> 
■(.N].UM.  wax  tKO.ajti.iin.  In  IHUO  alltvr  «  aa 
niirtli  |I.<M  |irr  titimv,  an<l  Ilir  t^wriitati 
.\i-t   «aa  III  rrvliitf  11^   t-aliir  tn  |I.S)t  t"' 

■  iiitiiv,  Nl  wlilrli  toitnt  it  !■  In  rMrlly  witli 
ii>>l<l,  H  il-ilUr  oiitlaliiiiiH  41">,  KrMl»*  i4  *ll' 
*t>f.      Tltcn^dll  «l  HifinMlnl  fmir  tiui*  !• 

■  lial  nllvi-r  in  •urili  nlwut  iCI  n-iiia  nnoaiii-p, 
njin-K-iiiiiiir  a>  (talM  a  lnaa  M  wi  tii  luO 
iiiillbrftB  III  llio  (>M)nliy  aibl  wbat  sriM 
tlwrv  la  in  IW  Tmnry  baa  1m-B  Hmrinu 
foil  iiiiilrr  ihw  "  IlimlMiiii  !•«." 


Tlii-n-  )>iui   1^1)  M  JvATIli  III  «ork  ill  Hhd- 

iiiMili  tn  ibf  cnstttM'rlnit  tmiica-  Tli«<  limira 
»i>rk<Hl  ani  bii,  ainl  tli«  aauni  ari'  far 
iiK.iikkin  %tM  n  ilay,  ntnrliinr  nt|»>r» 
n  llllli>  W>.  Btiil  •nil  l«M>  (i>T  |tUU- 
wi>rli<-rv.  Ijilain'ra  ||K  uIhuiI  niilv  ivnia  a 
ilay.  Iliiv  I*  •  |imIiIoiii.  Any  <■(  tlMW 
men  run  |p>  in  a  ilay  l<i  «)irT%-  *migim  an- 
ikHibh.'  a*>  H'iKb  (nr  iilnr  linuia  wurk,  aiitl 
thr  <)iiraU4iM  i*.  wliy  ibi  (li»y  tml  iri>'  Tlw 
wimipr  la,  lliat  ihoM  mrn  mvivv  all  tlir; 
Mm.  anil  llwlr  wamw  auubl  U>  nn  morv  im 
|Ih>  t1>il«i  llian  at  ('••jiciiliaK'ti.  |wfbn|iB  a 
■rmHtihitl  lit*,  Im-atM)  iif  llw  ritra  nufli, 
iiH'la,  ilrla)*  ami  vxtmn*-  iif  a»iierlnti-t>-l- 
an<«-.  Till-  ainiUtlr*  III  <i»tp>a  tliai  -III  mil 
ini'liiilr  Mliiit  lilt'  •aifi'*  iinilurr  intilit  na 
«i'll  )><•  laiil  aany,  ai^l  ()ii>  wlioir  nkallvr  W 
lumitKtxT^i  anpw .  "Div  tniili  b>  luniiiif  imt, 
aoal  I1h>  "Un  III  aaipv"  «f)l  twrfiin*  tixi^  li* 

Ir  |ilail>,  naili«'»*  tlinl  wBffra  arw  nrvilj 

'.nu  nf>r>itlH*t«,  If  uioMmrwl  In-  «luu 


t%  liirli    Uiii. 


.\Ti 


ilflfCKU.ASiiOirS   SOTKS. 


In  Kttfitfn»4,  IrtiUtlai).  tif  Msivli  ;ili  laMI, 
is  glrvn  tllDvimlloiw  iiml  tloMttli-liMim  U  a 
nv*  iiii-riif  iruii  i-DiixtrUL-ttN)  at  Kiliiia  rnit 
l«r  ili4>T><)iiinnti>]ui-  ILiitwny.  Tliia  pk'r  U 
yOlfni  luai:.  rviuliiiu:  wiirr  43  fi-i't  tttT[i. 
uiid  in<lli-atcti  l)i»l  llw  ('KMiiMiny  nrr-  |>rv<|qkr- 
iiwr  Ut  (<TriiM««'til  I'liiiini-*?!,  Tin-  Nnliorul 
Kailnny  •>!  Tr)iu»iilct>n',   niutiin^   frotii  ii 

|H>rt  1)11    ttir   CtXtil  111   Mi*xU-n  r]t)lct(   •  Hi«lw>- 

nm]w  l»  TclitMolr|rt«\  thfn  ftimm^  lJi» 
iHtliuinf  I'l  K*lina  Vra*.  Thv  M<^ii-Mi 
tiuwriimciil,  wliicli  tmitmU  tttU  riitluiiT, 
lias  ilnis  fill  viM-ly  iiroMiwi  rnlnnitlinii 
altiuiCT^.  unil  aM  ofTi-rH  tii  )tiin.-liA*^  tlio 
llnr.  \a  a  hvf  Rrtit*-  il  iiiMinctf  Hit-  Iraiif^ 
roiiliitriiUtl  XnH'w  in  tiiii  ooiintry.  «4)-'<->Ally 
Iti.-it  itiwsinit  tlir  l-thmiii'  i>l  Ihtrten,  Ihii 
«'b>'ii  uriv  anj*  tlial  Iraflip  ut  tuctuuiil  [| 
MMf  ti<4  RM>«n  any  ini<^orUiiM>  in  ttin  imMmu 
The  l^pr  atnrr  nanml  wn*  tlnu)cnr>l  tiy  ItlT- 
Junallinti  I^l^ku•AI■,  ('.  K.,  i^r  l>ie>k>i),  uul 
cntMlmctnl  In  KflKiniii. 


Tli«>It^Iw«y  Ci>ti)iiiI««l<>ti4T*of  NfK  Mmnp- 
ultlp  h■^r  nilBol  a  i)ii<>n  rc#l>n  Unu  KntiU 
(>v  a  ri«tit  i>(  U'ty  In  Ar«i>i!i  arnl  rwla  t. 
rlM-lric  !"««»! ininir*  wlira  Uw  Mi-aiii-{iT< 
pvIM  liiw*  tijuo  to  |>un  !uA- «  riiihr  n(  oav 
anil  m«i«tiui't  lliiir  xnti  niait  )■^l■.  "nif 
tVAmmroK' ju  ^'mrnwrdcamitiMoinm-l 
comiwlitiub .  BU't  Dbrrr  »  rvrtanil;  fouu'- 
thlns  *"  br  i\<B«kk-n-d  In  ipurh  ■  >-»M-.  A 
Mmtu  imllny  iti  mtw  tliia  n  anr  nthM-  riljr 
if  net  t^TtBitln]  tu  lay  niln  in  Il>r  Wiwtn, 
bal  aaBfl  ^nrfaw  itntunl,  mhI  a!<  ibr  i-n«u- 
HfMHNtmt  Mv.  ciuwtnirt  a  nia^lhinl,      Tlf* 

ftterirail  fwl  >D<I  aurt.  t<  •  •<^  i-*a  il,  n(  Uiv 

Stfeui  Huf  b  :br  rniiUK.!  ami  rigbl  «4  «ay. 
nwanMuMlf  niUnI  ■  "  fnutdtkr."  *i>d  «« tbi> 
|iQft  i-  .  ^ti  irvta  ilw  |<ciHir  tbm>  f4M«U 
W  k^  4  bM«««ti  diScmit  ittrtkwl* 

of  pnij'i. ->-•«.  «(ar]>l  as  ih>y- aw ■tawgrwwt.i 
^  al^r<itt«mi)ilr. 


It  I*  R  «vn>.<m»  Uti  tfaal  MOW  •Ui>riag 

!■(  lAkMt  |l«mR  «m4  ^^Mrrior,  Hum  ("vs 
ttlMfh  tfar  Smv  CaMO.  Ut  cnKnw  llir 
fatnllvl  w  B>4  M>r  •<  f<q«td  nii«iWw»,  ImI 
m»mm4  Mi  tmnmft,  ll*r  rrtMire  »■■— la 

*hI  Mk»47.3t«WlWM.  Man  I'^nmI.     Tfc* 


(«a|i«4.-tiv<.-ty.  4J1  ffourae  llti.*  nulan-  awl 
«iliif  «(  what  i"  mrricJ,  and  lb<  U'tigtl)  (J 
Uin  vuyaiffF.  (Jtoultl  vnli-r  iuUi  wLal  nay  t* 
ralli-il  a  votiimt-rrial  niini|>i*Tii'on,  liiil  oLsi 
uu  iik-ii  tliU  iiniartauf  tlit- <li'V(>l<i|ii>M-ct-4 
tlw  t>orl\>*»U-TH  Mi-lion  of  tliio  cmiain. 
A  ti)iiiiit<-*rvr  M-anvly  IiaK  m  iitiitiiry  •iliIlM 
ivi(uin7)i  tiMjn>  lliaii  IJ.OUO  \eM«el«  l»  (aaJarl 
il.  Ttiv  main  |«rt  I*  irtiD  i>r\-,  niiil, 
iNrftm-  Mill,  IIh-  ruHiiMTiwnn  will  nnt  hA 
no  ollior  honiit  Ihau  lt>DUitit«-.  ImI  nM 
tltnl  v'tf*  II  ItflMoiiinliinK. 


Ur.  I'nrlylc,  i»>itrty  luilf  a  iviiliiry  w^ 
|>ru|<lic«tril  a*'  fnlhiwa  KvimTtlitii  tbr  laigiNa 
(rf  "  ovrrpmlnrUon  "  in  tliia  iiwnttyj 

''Tl»-  Kp|"|I>1h'  wcnl  ■•(  iiM  mill  tia<r  il> 
trial  it-rtixl.  its  ijatkiwt  i>f  all  Ikkiix.  UI* 
Irtrrlini:  thi' liijfli  n>»il  in  itmr  ■  •  ■  • 
Ati<l  Ihi*  »^ll^l^|^■  «i'l  t>"l  i"' 
iiiu".  Il  .nil!  iir:  til  n.ir  «ill  H 
b.  iitc.     It 

III    ■  ...  „  iiiiinli-^ 

ut  fiiJii't.  Il  Hill  In-  «hrn  li' 
crt^  nl-im-lniil  bimI  iltr  nin 
<»f<ti,     T  .    calk>i    -i 

irtnv  ll"-    !«•'. 

'■    "■■II  a;uiii  lillUi    ■ 

tiha  Inr  |1m>  . 
-i.  .    .  )>rlh<wtMll<>-  .  , 
hiuiil.  nvi^>mlnriii>n.  w- 
mrti,  >«iJ  vitMiil-•4l•^!  }.\   ■ 
infanKHi*  li^,  m 
ll»r  lirrvn-   I'J    - 

nij>l  IT***.     An 
nwtitnr.  wrld^-i 

Ma  B|«>U  llWcLlBlrru 


Tfcp  |w*«Poi  tfHiMnattua  ••< 
•ln.'in<  MupMiW  i*   tba   firM   nmn 
inlTT«aliattal  rfcanKlrr   Uut  hm 
UkXM    thr  prttv  of  a0    Kt^ful 
CcMUaaUutt*  la  "ar   ixuntrr    !>• 
prwmttdln-  a  tMnir,  '>lI>crBi-v  t> 
be  tlny«aabl<-  In  sbv  om   wt>*ti 
NWMfo*  rs«  (ftgifily  IhnBMHf*!  l> 
lonra*,  l«t  vhra,  «•  in  ilw  ras:^  ol  tli«r 
fm*  iucnai.  >a  oiuTrcnl  trim  b 
mmI  vbca  Ibr  nNimni  (4  aaiifU   am 
lt)MV  l#i«ftl  Ju«pr  M  «  mau  «r<iucl 
[TTfinnted.      TbMr  tB,  ia  tt>- rw  of . 
hunifena  Ui  ••or  cntmajf,  lfc»  ' 
tMlB*a  t^cB   b«   manrMlA.' 
uwniiii  ■■  iba>.  MiJwil ,  i'  iIm- 
tlap  prinr,  thai  ■««  U-  £«<-.< 
tW  U  a«j    kiitaL      "HiU    t*«Mtvr>' 


LITKKATUKK 


f  w  iwhttnilMi.  for  the  Iau  ((aartcf 
mnUhri^  Xhr  pnxrtvillitfc*  nf  ilir 
Aj  of  Art*.  Raaton,  U  at  h4nil. 
*  rnakkiil  of  thr  IniUliitc  of  T«!ibo!- 
iIk  Una.  fruii-i*  A.  WaUrr,  on-upiio 
Cm   plare    with    taJ«   luklreM  on    tbr 
igt>  oT  Ibr  Vtmr."  followed  hy  tirclve 
r  inkln.    all  a(  tbc   hit;fa   clUA  con- 
\y  imscalM  tn  ihUjriiiriMl, 
Hie    Slwty    nf    ftirlrna    in     I>rinkiuit 
>>)'  ('..  U'.  l^iller,   R)Kit:rlo4oKi*t  <rr 
|)l«to  Ikiud  or  HrallU.  »•»*,  nwnkirnt 
itc*''"*!-  <>[i*itin|! 

1  •■•  not  •luprrint  laiU  n  (f «  ji-ar* 
M  n>K  aManii)!  1"  In-  lolil  tltut  «  mW 
of  watrr  nint  lontain  a  mlDion 
.  ■uningontaDMaik.  It  nav  mvlllf}' 
romrirarc  in  ihi;  mattrr  <>/  twaltnw- 
•nd  ljvm£  At«cn.  tint  vmi  Uib  !■  ■ 

|UfCTLllio]t. 

Ml  "  tiMllaK  ami  WofhltiK  Mrtak 

J."  by  Mr.  r,f^.  II.  Horton.  ihe 
of  an  dectnc  for^itifi  r(>ni[nn*  in 
Out  Ibn  mctlioil  ot  licallitK, 
i  pnf*rlf  nUBagcnl,  Ih  (Ix  a|w>  lllun  In 
bBc  oUwi-  •i|vania|{«>  ur«  mch  ■■  to 
KlypmuilcmiitMrlaMi.  Tlirhratia  ■!»■ 
from  tbr  fntlcr  vf  ibr  pU-rra  iiulWBnl: 
«ax  br  bralvdunl)'  ttlicnrrrtjuiml.  ami 
I  tllUUn  Dotklut^  HI  nil  tliiii'  in  loit ; 
ia  an  avlpbur  tir  oih^  Diiiicrab  ali- 
I  and  iM<n>datun  :  Ihr  work  n  al«-ay« 
rt  aad  am*  hgntcl :  ilii;  i«inp«t»tare 
K  lUpllaUH  al  wUI ;  tbrtr  i*  nit  «ii)okT. 
■aot  lo  rantoBil  •■illi.  Tlic  whole  \ 
la  cfeao,  nwrl  and  rapid— ia  wonder  < 

raal  «r  IW  Prmaklln  iMtJbilr. 
irti,  l»wv 
iharitf  lhr/fliir«Hliigiwii  Ptvif. 
HlaHa*  lactiHT  on  ihr  'Sciriititii- l-is- 
la  Panntalr  JTurvdatr,"  «kii:ti  »  in 
tv  aa  itacalwl  attach  apcm  r>|wrt  pti. 
«m1  W  we,  with  an  dar  nvpcrl,  nnat 
.  li  la  maa<f  r«>t>Hi*  a  uUaBtlmUtMl- 

"■  •'■'■tra!  than  'f-r  -  h— — 


ihraltaK  wttb  ami  nlucalcd  in  l1i«  meat  iadc- 
irnniiiMlr  pf  all  tliiiiKV-tlK  U«— Id  tw  at 
Tartntirr  oiih  ami  )«>U>ii*  nf  rttdvnrc  anal 
o'crylhing  rite  lllal  dcali  witli  what  w*  coll 
icwim.  Of  ts  capalilc  of  (•Uliliklinivnt  by 
ittiiitiilaliU  autbodly. 

'  J><ictitifii-  Mpcrt  rnclcncr  »r  «riJI  vcatiirc 
lu  daiin  In  man  cxa<-t  and  roa«rieiitl(Mtdjr 
given  than  anr  iifhrr.  it  w*  rui'liidr  ll>al 
fmrtina  whirh  rrUtn  to  ipo-ial  nr  rmpufral 
a*  •)l*tiri>:tii*hi-^  from  K-irntilir  kcowtedgCi 
aii-l  llic  fimU  (uuml  villi  il  ii  tliul  nacli  cvt- 
drniv  i*  coQitiirtulvfMi  "oticalde."  thai  la, 
Ibf  irilnca*  Icitifici  to  facts  that  go  lo  tap- 
I  fwrt  hik  cllcni'i  caaac  (hrnmr  a*  the  Uw)«r* 
ilo  In  rramiiiK  Ihrir  lirirrn  u<t<l  ai)^ii>cittB, 
'  Iml  Uic  nlaraM  rijirrt  Mirku  t"  llir  Inilh 
«o  Tat  *«  Il  l«  ktxm-n  to  htm,  bul  tint  l«tng  a 
wilncvtoT  lUr  c<>ur1  iw  lirnuitlil  Irt  W,  l>al 
of  Diir  aiilr,  Ihfrc  i%  nri  (iMiipilion  Iq  gft« 
tnui*  trulh  (ban  auii^t  hu  i-lie-nt'a  roiuv, 

i'liiliiiif  II  "Il  ethical  RtmntlB  utA  nmSB- 
ini{  ihc  immpnriwin  If.  *ii|[iaivn,  rrom  vhtcb 
[inWnunn  cx|M:Ttaar«  Dtoat  romnoBlj' drawn. 
It  will  be  all  aitiw-er  lu  auUM  purtlua  of  I'll*- 
ft^uit  llttnri'  IcTttira  to  aay  tlut  tbc  MbaH- 
iBjt  vf  ftiKinfrt^  n^inpon*!  wilh  la«-y«» 
■hottlil  hacit  Mimr  brarinit  oii  the  luallrr  ilu- 
f:iiaiwwL 

Vi't  Aa  not  wanl  lit  drnw  invvlioaacoai- 
panuiRH.  Ixit  if  snr  inginrvr  riprrt  •mrtr  lo 
dcM.-cn<l  lu  llic  ■tictbwb  of  lam  vera  he  miuld 
hf  kirkcl  out  tif  lli«  ]ifufM*iaB. 

The  trcbn  Kol  phiBcs  ad*  Ibr  anlijrcl ««  ha  TC 
no  «piuT  111  •liM-na*  tuaVhrt  thaa  In  lay 
that  «-«|im  erldefiM  (ot  m  dWat  r«IWO  tn- 
(lor  oiilc  ia  all  wron)[,  Auug/Uary  iii  Ihc 
aUadlBg  of  any  •cicaUAc  nun  ami  ia  nm- 
wofily  «htiiiB«i|  by  Ihrm  HBtfia  to  .hMipa 
ainilr  wtmr  (tiM-ifir  Imth  wilbnat  rrCnvtmi 
Lo  Ihr  iaanc  of  a  caf<. 

Tbm-  ia  bo  (tHBculty  is  cipni  nitkarr  la 
ron-Dai<-  [*ror«dan  whrn  Hie  mbfect  nMl- 
leritcall  wUh  li*9  wtiliin  whal  auybecalM 
tdeallAc  {{nmnda,  bnt  »  i>  hi  tlw  (Mil  M 
ratpiridaiB  that  ifav  diffi4^ltr  Ufpu.  Law- 
ytnniiiwt  «t1I  (!i*tiD|[iii*h  U'tvn-n  Iba  t««, 
aaal  aa  Ihnr  an  nu  drtcmtiuate  alandank  ia 
Ihrir  nwn  profraalon,  ibeir  vtm  u(  awit 
r>ridrtKV  ia  that  it  rooauU  aT  optaiaiH  only. 


in 


UTSttATrRK. 


\  laMyer  in  liiiiiKir  nn  rs|irrt,  nml  bin  r«- 
tiiliiin*  to  N  t'lirnl  not  itifTcrerit  fmni  those  iif 
Ivrlinical  cipcrt,  iti  fnct.  it  in  not  niirDinnKin 
for  ■  Iftwyer  to  do  iii^  n\t>n  than  prwiwnl  ami 
•ryuv  n  liricr,  tbc-  uil)«il»ii<r  r>r  whloli  Iiba 
\xcti  prrparci)  bi'  a  Ipoliiiltral  expert.  In 
(intra  t  <.-a«C6,  fi>r  cxniuptc.  ttiv  li^ol  pro- 
rcilun  b  v(\^a  a  i>cviia4ljir>'  niitltcr — uiu'  ur 
nMitine— while  Ihc  wlmk  vnne  nttt  ujion 
«'lii<(  fYofinBor  lltmc*  cntU  *'  expert  cvi- 
iWiicr," 

Thf  Klldr  Ktilti. 

TUb  Inntiw,  by  Mr.  Willbtn  lux.  C.K., 
Ibr  Kililor  of  ihi-  ('imjHtH.  tt  in  n  line  of 
■nb^U  »if  «|)k1i  Mr.  Cvx  »*  nil  oMtboritj  — 
wlwt  ma  J*  lie  nllnl  iimhanuid  caBipiiUtioa. 
by  means  o(  apfkaratuA  tutrO  nn  llic  irtn- 
knuwn  kij^rithniit:  lavs  of  inatlicniutlcs. 

Anoii);  «ucb  iniplcmciit*  or  iit>purntn»  itu: 
slMe  tulc  i»  4'hM-r.  H>  Itiw  uM-futncw  will, 
howTvcr.  n««r  appt-ar  imlil  it  i*  l*UKht  ac  a 
lintnrh  mT  ixnninoB  rtlocation. 

Mr.  Cox  tenwrii*  in  hi*  tntrwltiction  r 
"The  construction  of  iltc  <J(ili-  ni)c  Lt 
hasre^l  npon  logarithms,  tint  ihv^  pricll•ipl«^ 
vhkli  mpiirc  n>ii.-<teTin);  nrv  few  anU  aimpk, 
anl «  little  nttmiioii  U>  Ilu-  r<iIli>HiaK  otorr- 
vstimit  will  malilc  nay  nar  lo  nndrntanil 
IbcnL  I'lach  step  oT  tb«  laitiler  oace  firmly 
j^iBCiI  wtlt  th«ti  Iwmwke.  (lot  Anl.T  an  inecB- 
ttw,  liut  Hti  r>{>eniitc  up  of  tbcvcav  tu  motutt 
IhkImt.  by  •iiitwtiig  llir  Wyif  jl  ct'B!»cqueDog- 
ot  tbc  knosldlgc  alroiiv  .kotjuinU," 

l>a  tht*  coast  a  guoil  tnaB>  dvU  vugmvetK 
r«i|iloy  tbv  ali^  rale  M«BUnt1y.  aMi  wtlh 
an  tBuncnar  saruiK  of  tiaie  ami  Ktton,  dao 
«iib  a  tnoAom  tnm  lapMs*  ■»!  ctnn  tint 
m  apt  lo  avrp  lata  five  ro«npm*tioaia. 

Tbe  inMnictians  ci^-en  in  the  |>n-»m  m». 
tt>«  AJlv  cnmprcbciul  tbc  um  iW  Ibe  Man- 
brtB  aail  l>«plcx  sUdc  rak^,  aod  tbc 
♦aatptea  (ivem.  «(  «bick  tbew  an  n«a« 
tbaa  a  bnaAvd,  wiitt*  the  narionc  opcn- 
ttiMiF  cinv.. 

TW  amborS  baOlarity  witb  tbc  aatigMt 
tt  srafhic  OMvauim.  it  Mr  be  catWL, 
»  aoaac  otber  of  Us  wnti^K»  catnes  biw  to 
lats<1  th*  elicMcmtar*  <w<T|«^"»  <tf  a  be- 
gimwr,  hat  tbi*  riam  oat  mffijr  in  ibe  pnatat 
caoK^  «Ueb  (*  tbe  t«9(  exaaBftc«f  bci^ia- 
MRMiia  Ikil  cm  be  rrfmvd  Kk 

Tbe  Daftet  abde  rak  aavcatvA  as4 
fatcMcd  b*  (be  antbor,  «Uc  baM4  spw 
Ibr  wme  aeak*  «  tbc-  1Waabi(»  Ml^  bax 
Mndh  atfcc  JbaetioM  aail  witb  no  motr 
viHifdrxb^  wbasiaoc  IbcsfibCB  t»  wdrr- 


slootl.  This  rule  ih  pruvidcd  withtliiic^n 
butit  silica  or  fnocii.  cotme'iunitly  (r'jijirri 
one  hnir  n*  iniit-lisbifUnK,  or  in  otlwi  w«nH  | 
wll«'n  two  or  more  position*  are  reqniml  tbi  I 
|imr<ljn|[  ouc  can  ataiid  until  tbe  oeil  •  i 
inoilc  iinil  conipareil.  a  ifrrnt  ranrrn)nuf| 
BDil  nicKiiai'l  uK(tin>t  error. 

The  Mdtiltam  alulc  rule  is  now  intk\ 
with  «hll«  nml  hlmk  iiirface*  or  simiIk  w  a  i 
to  be  more  clearly  reail,  niiil  u  rnralrM  , 
with  a  Iwok  or  iinitnirtiiitu  fur  fi.'*i.  Tk  | 
pm«al  bonV,  coiitAiliiuK  three  p«rt^  infill 
for  T^  cents,  1i^  tltc  Kcul^I  uiil  Uxxt  K«, 
Xew  Vofk. 

TIm-  Sibli-J  Joiinial  of  Cniriiit^rlnK- 
IMliliKlic<l  by  the  ntuJcaU  of  tbt  Co 
ji'mvcnity.  omvn  to  liatii)  fur  June  ia  i 
impTove-l  iftfiH  tbrou){bmit, 

It  coctalnA  A  ahnri  bloj^rapliy  of  Ha 
StUrj-.  the  fouatUr  of  tbe  coUeife  tbat  1 
bit  natue.  with  various  oiber  papen  of! 
teieat,  atnoiif;  tbmi  a  rvpon  of  a  tnt 
j«ilii  the  wBtcr  nurk*  euK<*i^  ••  ^'^ 
'I'oint  Sutioii,  >IUnauk«e,  Wi*.,  1m  Itvf  ILl 
C.  Ciirpetiter.  Tliese  «n)[tncs,  U  ibr  .Ukj 
Conipuiy.  uf  that  city,  arc  Meeple  fnMncaJ 
in^xitcfl  triple  rtifitKa  of  AST  bonr  poattt] 
Tbc  -July  ralnl  in  tbeamal  tetiiHwai  i 
im.lVM.un,  and  tbc  conramptioa  of 
OBly  1.38  lbs.  per  ban»  poner  per  biHir.  i 
tbe  fnaaniiipTlna  of  feed  water  12  tiV 
Otbcr  aitkhs  arc  of  tbe  ti:<na1  mrn: 
tiag  a  wiAe  rarrimlBni  in  Ibe  4.' 
Mechanic  at  Cometl  1'aiTefait;, 

Tbe  labar  Gwtrtlc 

We  tn  (aitaval  by  oopio  of  this  pal 
tioo    from   tbc    LaVtr    neparlBK-nl    oT 
Boan)  of  Ttadc  ta  KaglaiHl  a  dMiothlt 
boatiaa  ooaipaed  naiHljr,  «r  aidMd  wl 
hf  alatwlkai  aad  labor  ae«n  at  boow  i 
abraad. 

U'a  we  •!  aoSH  ton  to  kt»av  tbe  ] 
object  of  ikbjaaima)  a?  aGmvranaii  i 
Be«t,  and  wO)  «*atBir  tbe  pecdictlaa  lb«| 
wit)  met  prriTat.  bat  ua  ibe  cowtai; 
lavOMtr.  «bat  m  can  labor  dktKrbaanl 
yiebig  tbe  aaa^ed  tma^  |w  \  aa  iiaeawar 

Tte  «aiMa  viU  aal,  ife  an  r  b«f«4 1 
mitti.  mt  attwrarr  tn  anWr  lo  wnaw^ 
S«««rBHaMa)  artioM.  by-  lawa  ix 
a  Iba  mttnrr  of  unkts  aad 
Hal  da  aaK   nuaba  aerial  pnWKatkMb 
Mn^fivpne. 


tVlMNT-V- 
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niAMUl  ft  VMALMKHA,  CIUCAOO. 

We  iK«fl  liardly  rcniintl  our  tcadcni  of  tbc  many  times,  during 
nra  ycare  paM,  tliis  Jvmnal  bus  cnllci)  (ittcntk>ii  to  \\k  improvements 
in  pampinic  apparattii  mlro<liicc<l  by  Pn)W'Mir  Rtciilcr,  of  Hcrlin, 
Ccmiany :  iil«»  l>y  "ihtrn,  vrho.  rluritif;  the  same  timr.  have  been 
■ltciu[>tiiit:  imptnvemcnts  in  tbc  same  Inn*.  Hts  gttnt  work  on  thb 
subject.  /nJiiafuf  IVnwcAc  aut  Pump^n.  wits  given  out  to  the  winM 
•bout  fin-  yean  sgo.  stid  has  since  been  Tollowetl  with  oibet  wrii- 
illg»  of  tu»  that  sliouIO  huvc  trutntnntKled  a  V.'^vM  deal  of  attrntiun  on 
thU  Cotf^t,  boi  l»n«  not  cl.>nc  »o  thin  far.  iimil  nuw  lhc*e  lniimn*c- 
mmu  will,  no  dcnibl.  reach  w>  thmtigh  means  that  prewnl  or  limit 
their  maauhicliiie  here. 

Prof.  RietUer  was  engaf|;efl  for  mnny  years  [n  "  findini;  out  what 
took  place  inside  of  common  water  pump<."  and  diKcovercd  fotcessct 
ap  tboT  thai  no  one  Itad  ptcvinusly  suspected.  Iii  his  /  'fnniAr  sm 
/Vtat/hra  arc  iliAgram^  tif  inicmnl  [irt^Mirrs  thai  «urpaM  Wief.  taktm 
it  ia  tme  in  many  cases  rrom  pumjis  that  rank  below  ptactice  r>n  this 
Omtt.  Aill  the  result!!  ht-re  with  pumps  havtnic  waler-movtd  valvr» 
WfNild  oo4  l>c  mttf  h  dilTtTTent. 

Pnfieaaor  Kiedler's  iRipmvetncDts  are  of  a  simple  nature,  and 
relate  mainly  to  two  thini;^,  clinitnAtinK  valve  mutancv  and  di«- 
tnrbatKe  «f  the  water  in  tt«  caitrw  lbrou);h  tlie  pump,  and  in  maln- 
tAJmiix  thtcmghout  all  the  water  ducts  uniform,  or  tiearly  mtiforra. 


The  CarafMiuy  abo\-e  oatned  haw  doue  a  wise  thing  in  pctMludniE 
my  complete  and  9en*iccaUe  macbinn  tot  wood  embouiiig. 

tmt   o{  whirlt   is    illtistrntrd  <m   ihe    (i|>po*itc    paRt-      Thr    machine 
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tdiawti  \b  »  double  one.  so  uraogcid  that  tnth  aides  uf  the  cmlxMsing 
ToUen  can  Im  ittcd  at  one  time,  nnd  tn-o  [wves  pu»  tbroagh  tbc 
machine  «mtill>neoualy.  Single  machioeA  are  alao  mad*,  aa  will  be 
explained  forthrr  on. 


The  process  is  ver>-  simple  after  tlie  malrix.  relief,  or  Sguix-  i* 
once  engraved  on  the  cmlxisi^in^  rollers.      The  rerasinder  con'«i»ts  in 
•(imply  prcKftinfc  the  rollers  when  hcnted  to  a  limited  def]:rec,  down 
into  the  face  of  the  wood,  or,  to  be  more  exact,  pressing  the  \voo^_ 
into  the  engraved  Bgiires  on  the  rollers.  ^| 

The  machine-^  for  this  purpose   consii^t  e^Uientinlly   of  a   hollow 
■spindle,  on  which  the  figured  rollers  are  mounted,  and  a  feediug  roU 


Icr  tbMt  prcMM  the  wotKl  agaitut  ibc  nabossing  one.  With  RMchaa- 
tm  to  eamwr  and  regulate  thv  prefigure,  it1»  to  nn'olve  and  heal  the 
rolJcTH. 

In  the  present  inachine^  a  main  rcnlurv,  ouuidc  of  ver>-  complete 
and  symmetrical  tlcsign,  is  that  the  rollers  are  set  vertical  Mt  the 
flanvc  or  hot  tf:***^  (*=■  '"^at  the  dies  or  rollers  w  ill  ruv  automalicRlly 
ihn>n|;h  tbc  nxi\  which  i»  mode  bollow  for  that  purpcMr.  The  hnt 
c*o  he  prodacvd  by  any  of  the  hydrocarbon  oiU.  or  bj-  flame  of  any 
bln<i  ted  inlii  the  interior  of  the  roller  spindle,  at  indicates)  by  the 
l"t<«-iii  Fig.  1. 

Figure)*  2  and  3  shon-  specimens  o(  embossed  work  done  an  tboe 
ttuchJoes.  The  relief  i*  unile  enough  to  prodnce  refleclton  aud  dis- 
liixrtacm  of  the  figunra.  and  Ihc  drsiKns  can  Ik-  tiiricd  to  meet  all 
taale*.  Tbc  hard  wood*  of  this  Coast,  nnd  south  of  here,  c»i>ecially 
Mvsiciui  wontls.  are  of  a  natnre  suited  f(>r«-mhosnnjt.  and  a  "plaat" 
here  would,  no  tloabi,  And  suirceml'nl  cmpUiymcnt. 


WATBR-TUBB   BOILERS. 
TtiB  *nnnai>Tii  *  h(Hit  iiAM*r\cri  hi%<i  ch 


NKK    VURK. 


The  early  liiMory  of  water-tube  and  sectional  lioilers  to  thift 
coontry,  and  in  all  cuuDtrics,  b  one  of  trials  and  pcrwcutioo.  The 
operativ-e  conilitiotu  of  auch  boilers  were  olMcnre  and  not  kimwn, 
MctluxL*  <>l  riL^tenhiK  or  makiuK  joints  were  ttot  ticveloped  aft  they 
•ir  at  tbbi  day.     TIk  whole  art  had  to  lie  generated,  so  to  apeak. 

Wc  can  well  mind  n-hcn  Jtncph  HarriNon,  Jnnitir.  after  cmnplet- 
ias  the  MoMCOW  and  St.  Peter^lntrg  Railway,  atxl  the  greflt  bridge 
•eras  tbc  Ncra,  at  St.  Pctcrsbarg,  in  Russia:  catne  bone  to  Phils- 
4etpliia.  the  richest  man  in  that  old  city,  entenn!  his  name  in  the 
director}' as  "  lusepb  Harrison.  Junior,  BIflck!imilb."  aud  bcgait 
■Mkiog  at  Cray's  Ferr>-.  in  tbc  wmhrra  end  i*f  tlic  city,  sectional 
boflera  uf  caHt  iron.  FIc  hnil  faith  iind  miim.'A':  wcni  to  England  and 
had  Sir  Joseph  Whitworth  &  Co,  make  for  him  expensive  machiiiea 
to  mill  tbc  nipples  on  the  ca.<it  iron  globes  or  cells  of  which  bts 
boflcnt  were  n>mpo«etl.  This  wa*  thirty  >-e«r«  or  more  ago.  The 
boilers  are  made  yet.  and  as  we  behexv  succ«ftsfally. 

Not  K)  rery  long  nl^er  this  when  wandeiioK  about  in  New  York 
<n»e  day  we  Mumbled  ui"in  ihc  "  Root  Boile*  Wmlcs"  and  ciinclmJed 
that  tbc  naethods  there  were  a  iiecond  utajtc  in  the  et-olutioo  of  xcc- 
tioiwl  boileni.     It  proved  to  be  nearly  a  TitMl  one.  becauK  the  boiler 
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shown  on  the  oppoHitv  page  hu  all  the  main  chumctcriiitiai  of  the 

•  flnt  and  abso  the  lost  types,  improved  no  doubt  in  many  ways,  or 

pertupe  in  all  wa)'S.  but  the  toain  part  remains. 

The  inclinvtl  tulm  which  causes  the  counte  of  the  giues  of  ooni- 

tmsUon  and  tbc  Aow  of  the  circulated  water  to  ctxws  each  other  la 

their  eonrar,  the  htgbest  part  or  the  tubes  and  the  hottest  steam  in 

the  hottest  pKTt  »f  tlic  ftinmcc,  the  tlepOMtion  of  Dcdimeiit  in    the 

^CDolMt  end.  mnain  now  as  then,  the  chief  charadcristicfl  of  the  b«t 

watrr-tulnr  pncticc. 

The   liallle   uf  tbc   waler-tnl>e    builen   went   on    with   v«r>-ing 

XOB  until  the  era  of  high  expansion   set   in,    then  came  high 

itr  and  this  nettled  the  Mrclional  hmler  problem.     Tliey  filled  a 

want  and  ncttlol  down  a.«  a  permanent  elcnieiil  in  uuxlcm  atcaoi 

[power. 

Following  tbc«e  remarkti  with  a  bold  ftmuinption.  one  may  claim 

after  Itxikinfr  ortr   boiler   history-  for  the  laM  thirty  j-cnr*.  tliat  it 

woald  be  a  bleMtng  if  the  world  could  h^  supplied  with  three  types 

of  lioilerH — tlie  be»t  of  each— the  sectional  or  waler-tnbe.  Cornish  or 

Laocaahire.  and  Scutch  ninriiN:.     NVe  have  too  many  kind^  uf  Iwil- 

crt,  and  have  nut  mode  progress  in  proportion  to  oiodiftcalion. 

The  (Vbcodrotli  X  Root  Company  construct    their  own  Ijoilrrs. 

whidi  by  rcaion  of  l>cing  made   up    of  units  ami    duplicate    part* 

hjBVT  been  reduced   to  a  systematic  "  uumu&kcture "  the  main  de- 

;,nieWs  talmiuuKcable  and  so  made  (hat  titc  units  of  tliesystnn  ran 

:  ONnbiacd  or  di\'idcd  to  meet  the  varied  requiremenlB  of  aipacily 

a  common  rtocfc  of  preiiarcd  partx. 

The  dmwin);  dors  not  ivqnire  explanation  lor  stefim  engineen. 

who  arr  all  mure  or  Icaa  acquainted  with  tmilcrs  of  Ihis  t>'pe.  and  wc 

will  ooly  mention  a  ver^*  complete  circtilar  or  catnlo^«  publiiihed 

the  Company,  written  in  the  third  person,  a  commendable  (act 

ly  ikf  mention,  giving  ciucfnl  dc»i.-nptiiiQ  uf  nil  ttial  pertain^  to 

the  walcr-tubc  »y*tcm.  bnt  too  rxteniiive  for  fnrthcr  meiitiun  here. 

We  note  rwipecting  the  area  of  chimneys,  on  page  35  of  the  ctfvular, 

IIk  fijifcnring  rule  : 

201 

herog  the  area  of  the  chimne)-  flue  in  in<4ies  requiivd  ibr  etch 
laarc   foot  of  grate  surface,  //  the  height  of  the  chimney  in  feet 
the  grate*.    The  oilier  qimntities  are  cocistantv     The  formula 
writtaa  with  a  factor   repre««riting  grate  surface  would  he  more 
cnavmicnl.  but  tables  are  made  out  for  reference. 


^e<8 
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^K^^TON  MACHtntt-'fooi,  wokk»,  ■■iiii^dki.i'Iiia. 

In  our  last  mnc  mctilioii  was  made  of  the  very  thorough  raaniier 
in  which  the  manufartiire  of  cold-sawing  ninctiiiies  for  metal  tiad 
been  taken  up  in  this  coiintrj-.  tardily  it  must  be  admitted,  because, 
for  a  wonder,  such  ntuchincH  were  extensively  aaed,  iiiul  their  tuerits 
fully  demonstrated  in  Kurope  several  years  before  they  were  intro- 
duced here. 

This  is  not  uncommon,  and  perhaps  to  he  expected.  It  is  true  of 
various  procesfies  in  wood  aud  iron  convcn^oii.  and  iti  other  nianu- 
faclures,  aiHl  in  respect  to  various  countries,  but  it  is  .seldom  that  we 
arc  >x:hind  in  this  country  with  nuy  imprt>%'enieiit  of  real  merit,  in 
the  way  of  tools  at  least. 

It  is  a  wonder,  if  we  consider  ' '  milling  "  in  the  abstract,  that  il 
was  not  sooner  and  more  widely  applied  to  cultiug  off  metnl  sec- 
tions. It  has  a  pceuliar  adav>tation  to  this  particular  process,  and 
was  applied  more  extcn.sii-cly  in  this  country  than  anywhere  else  to 
the  displacement  of  cvMi.siderablc  sections  in  producing  &hupeA  or  pro- 
file*. Not  only  this,  the  makers  of  twist  drills  in  the  Kasteni  states 
have,  for  many  years  past,  and  long  before  these  cold  siiws  Iwcauie 
regular  shop  machines,  employed  similar  saws  to  cut  lengths  for 
drills  from  cast  xteel  rods,  one  of  the  most  difficult  kinds  of  n-ork 
for  cold  saws. 
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Tlic  Ncwtwi  Mnrhiiic-T,4X)l  Works,  cvxr  sio«  iIkj- w«re  foiimW. 
ha\.*c  tpvcfi  A  Kowl  il«al  of  attention  lo  np^.-cuil  machine*,  and  have 
fimdncvft  a  ifTtral  many  suo-tssfiil  iie!ii|[n»>  that  have  Seen  clmrartcr- 
ifcd  hy  hi(;l)  skill  and  »iKc«W^til  adaptation  to  purpow.  It  i^  tiot 
ir,  thctvfore,  thitt  they  ulioutd  take  up  cold  sawiug.  and  pro- 

Fdncc  a  ^'lUin  of  machines  Tor  lliat  purpose,  ivliick  Kem  to  be  a 

^tood  dckl  in  adratm  of  Humpcna  practkc. 

Cc4d  catting-cifl'  macliiiir*  coniiMt  eaMrntially  or  a  Mroitg,  well- 
flitcd  fow  ^i^odle  driven  l>y  spur  nr  other  Krnririfi,  the  1a<it  niover  on 
the  saw  iqsindte  bciug  as  small  aa  po^-sible,  twcau.'c  the  (tiamcicr  or 
stxe  of  the  pifvts  cut  cannot  be  more  than  the  dificrencc  in  radium 

Lbetween    the  diivitiK  wheds  on  th«  spindles  otid  the  sxvs.      The 

'•awa  have  tine  tiTth,  and  are.  as  Iw^re  mentioned,  large  thin  niiUing 
toola,  the  bottotii  edge  of  which  run  in  a  pool  a(  oil  or  noda  and 
water.  Miap  It  may  Iw  callnl, 


i^.  a. 

The  macliiiie  iOiowq  in  Fig.  I.  nt  the  be^inniiig  or  thift  article,  is 
a  standard  odc.  made  oi  fi\-c  sixn.  to  cm  uff  muitd  or  .square  bars  of 
led  or  iron  from  3*-^  to  I'J  inches  in  diameter  or  tliicki>«i».  the  saniv 
ig  frHm^S'-j  tci  S6  inches  diameter.      The  pirpei  are  held  under 
iCTv«'  clamiM  in  front,  oti  a  niovahie  tahle  tliat  is  fed  idowly  fnr- 
bjr  means  of  variable  gearing  that  can  be  adjusted  to  suit  the 
.  of  the  material.     The  (e«l  is  not  chanj^  !)>■  singw.  bat  ts 
lualcd  10  any  dcKTcr  by  the  mcchauisai  seen  in  rruoi.     The  idtr 
llr  on  this  machine  is  rtatioiiary.  or  has  no  lateral  momoriit. 
FIjC.   'i  ahmir^  a  more  e1a)>onite  machine,  in  which  the'  uw  k 
t<ir  tbe  feed  movcmtml.  thiu  adapting  the  machine  fur  cut' 
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tiiig  off  flat  bant  or  plates  as  well  as  square  or  round  sections.  The 
saws  are  24  ittches  dinmcter.  and  the  range  of  1h«  saw  will  cut 
pieces  to  24  iiiclies  «ide,  also  round  or  square  bars  the  same  as  in 
Fig.  1,  th«  V  clamp  seen  at  the  side  being  for  that  purpose, 


Vic.  :t. 

Pig.  3  sliou'!!  n  ni«tal-cuttint;  band  saw  by  the  same  makers. 
Thin  is  auotluT  tnacliinc  much  less  employed  in  this  country  thtn  it 
should  l>e.  It  18  ti»ed  nininly  for  ■sqiiRrc.*  rutting,  thnt  is.  wliere  the 
Icerf  is  required  to  slop  al  a  ri^ht  an^le  vviiti  the  table,  as  in  cutting 
out  crank  slots,  also  to  some  extent  in  cutting  curved  or  irregular 
lines. 

In  Knglaud  the  side  frames  of  locomotives  are  cut  out  in  tltis 
mauDcr.  a  number  of  tlicm  being  laid  up  in  a  pile  and  sawed  oat 
togctlier,  consc*! ueiitly  being  exact  diipliciiles  for  each  side  ol  an 
engine.  The  must  extensive  use  we  have  seen  of  such  batid-sawiug 
machines  is  in  the  gun-carTiage  department  of  Sir  WilHam  Arm- 
strong's Works,  al  Kevr  Castle,  England,  where  the  framing  plates 


IB  oat  rritli  gnaX  prcci»on,  [lie  cdgn  tvuvinag  only  Mghi  61- 
!  to  Rtil-'h  Ihcai ;  also  the  Itr^l  piece-^  llial  have  ti  W  cut  ffom  c*ch 
princi|uil  piece  far  the  riSc  f;uD»  made  ut  ihe<ic  woTk». 

Tlic  Ncwtwi  M ajhiiic-Tool  Works  pitMjxh  a  special  cimiUr  of 
paCM.  giving  TuU  tofrtnnation  respecting  cold-Mwiag  machines 


PETROLBOM    IN    STEAM    BOILERS* 
mv  «-.  &.  noBLK.  ai.  k. 

It  it  not  tile  iibjccl  of  thin  pnpcr  to  cross  Kiv-wls  with  the  tnana- 
fkcttinrn  or  tuile«  a(;cnt)i  of  any  Imitcr  compouml.  neitlicr  doe*  it 
KTommcnd  or  cnndctnii  any.  Its  sole  object  :»  to  I*ring  bcffne  the 
Society,  an  aoroutu  of  the  n«e  of  coal  oil  as  a  boiler  scale  pvv- 
venttTC  l»j-  our  company. 

Wc  will  not  treat  thu  subject  Iron)  a  scienliGc  standpoint,  and 
will  not  attcnipt  to  deal  mth  tlif  ehemicnl  action  of  tite  varions 
rcvolvrats  oti  the  lime,  etc.,  in  tliv  water,  imr  ttu-ir  i-fFect  on  tlie 
nuterifll  of  which  the  Ixtiler  is  constmcted.  but  will  merely  relate 
oar  experience  vrith  it  a*)  an  ordiiurii'  practical  shop  experttnenl 
covering  a  period  of  o\'eT  six  years. 

We  n«e  a  plain  tultular*  boiler.  44  inches  diameter,  U  feet  Inag. 
with  thirtyeight  3-inch  tulx^,  ami  a  gnitc  surbcc  of  18  aquare  feel. 
It  i;coenitc*  Mtmm  for  a  ten  hundred-weight  «team  hamtner,  and  also 
a  vertical  ettfnnc  ci>uplc<l  direct  lo  a  forKinf*  pncss.  We  coittumc  <m 
an  average  'i.OOO  pounds  Wcllinjtton  scrrciiiugs  per  day  of  ten 
tioars ;  this  incJode«  the  c«»»l  used  in  l>aiiking  the  fire  over  nif{bl. 
Wr  wash  out  the  boiler  every  two  weeks,  and  bank  the  fire  ov«r 
the  iolcrveBitig  Snmlay. 

Abont  the  year  198<)  or  ISA?  we  twtlced  !n  one  of  the  technical 
paper*  on  account  of  au  experiment  tried  on  tlic  Imiler  iif  au  ntstcre 
mnniripal  pumping  station,  of  nsiuK  ^»1  oil  aa  a  scale  prev-etitive. 
where  they  had  been  bothvrcd  with  a  vcr>-  bard  scale  which  clogged 
tbe  tulM».  it  being  a  water-tube  boiler.  As  we  teincralier  it.  the 
exfierimcnt  was  to  find  if  the  i^oal  oil  would  stay  in  the  water 
length  of  time,  the  gcnernl  belief  being  that  it  would  evaporate 
rapidly  with  tbe  steam.  A  little  coal  oil  was  put  in  a  large  test 

tabe  partially  fUled  with  water,  and  the  tube  placed  m'er  an  alcohol 
lamp.  The  beat  caaaed  the  water  Id  boil  violently,  and  tlic  globnln 
ol  oil  circulated  round  with  the  water,  and  could  be  distinctly  iwcu. 
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Of  conrM  .tome  of  tbe  oil  did  e\-aporate,  but  tbe  greater  part 
remained  in  the  water,  Tlie  acttial  le^t  was  so  (successful  that  kv 
cxmvludvd  to  lr\-  it,  as  our  experience  with  the  compound  we  were 
tlien  using  was  »<>t  ftalisfactory. 

Our  ntethod  is  a«  follows:  Wbeii  we  wasli  out  the  boiler  aixl 
refill  it  we  put  in  two  quarts  of  the  cheapest  coal  oil  that  we  can 
bity.  geiiernlly  a1x>ut  I  l<V  CiK  tent.  Below  the  Mucttuii  pipe  of 
our  injector,  and  cotniected  with  it  1>y  tturans  of  a  T  and  two  cocirs, 
WK  hnve  a  well,  the  capacity  of  which  is  almut  a  quart.  In  about 
three  or  four  days  we  fill  this  well  with  the  oil,  aitd  tlie  feed  wuter 
puK^in^  over  the  cotinection  gradually  di.s{)Iaoes  the  oil  and  carries 
It  iuto  the  lioiler,  tLtually  takiiiR  tbrcrc  to  tour  hours  to  displace  all 
of  tile  oil.  In  abotit  three  or  four  days  we  re|)eat  the  qunntily, 
URing  in  all  about  one  gallon  of  oil  to  each  run.  This  includes  the 
two  f|iinrt<i  placed  in  the  boiler  after  l>ci»K  hated  out. 

Before  n-e  tried  the  oil  we  were  luuiig  a  well-kuown  scnle  rcNol* 
vent,  and  in  the  language  of  the  firemen  "  the  boiler  was  as  clean 
:m*  new,  brcau»c  the  scale  was  not  so  thick  hnt  thai  we  could  count 
llii:  rivel  hcadii,"  Of  course  tlie  l>otto»i  sheet  of  the  t)oiler  was 
coitii«irativcIy  clean  where  you  could  gel  at  it  to  hack  the  scales  off. 
but  lip  among  the  lnl>cs.  and  nn  the  shell  of  the  boiler  hack  of 
the  lulw^  and  on  the  lulw  head.t,  the  sca]^  vv,-i.<  ver>-  thick  and  bard. 
Since  we  ha^-e  usc<l  the  oil  we  have  not  found  it  neccssar>-  to  Uii 
any  niechnuical  means  to  keep  the  tube*  and  tube  heads  in  order. 
Of  coiiriH:  the  oil  doca  uol  prvvcul  Uie  precipitation  of  the  lime  that 
i»  in  the  water,  Inil  it  is  in  tite  fomi  of  loose  scales  and  does  m 
adhere  to  the  iron.  Usually  it  collects  on  the  crown  sheet  in  a  Uttle 
Kcattered  pile,  Just  ua  it  would  gradually  settle  while  the  circulation 
of  the  water  became  leas  and  less  as  the  fires  cooled  down. 

The  tubes,  shell,  and  tube  sheet  are  praclicnlly  clean  and  with- 
out any  Kcale  whatever,  tionietiiucs  llieie  will  lie  a  little  particle  of 
thin  scale,  but  llie  next  time  we  clean  out  that  collection  of  sc: 
will  be  gone,  and  mayl>e  a  little  collection  will  have  settled 
another  spot,  but  it  is  always  thin,  not  over  i'i  in,,  and  is  loose  and 
esn  readily  be  picked  off  with  the  tliiimh  nail.  Our  botler 
now  over  eight  years  old.  and  we  have  not  pnt  any  repairs  oo 
other  than  to  put  in  new  grate  bars  .-iiid  fire-door  liners.  Tile  duty 
Ift  heavy ,  ns  the  steam  haininer  i.-i  n  ^-ery  irregular  consumer  of  steaxn,, 
and  the  vibration  and  concussion  is  severe  on  the  pipes,  sirttings  ai 
cnnnci'tiotLs.  so  that  wc  consider  this  a  ver>-  fair  record.  Will  say 
nl.tn  that  tliere  is  no  pittinjc  or  corroding,  but  the  plates  arvcleca 
and  bright. 
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BNaiNBBIUNO    PAPERS    AT  OHIOAOO. 
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Tbrouffh  the  courtesy  of  froft-^sor  l".  R  HutUm.  SccTcl4ry  of  the 
Anwrican  Society  of  Mi'dinnicnl  Hn^iivcr«.  u-e  harr  liwii  favored 
with  advance  copies  of  tlte  papcnt  presented  to  Section  R  of  the 
Hnginecre'  Cougrcss.  held  in  Chicago  in  July.  We  canitni  do  much 
RKMC  Ibin  tr>  nenticMi  iIk  mutter.  The  liii|;e  number  of  iMpef^.  and 
Ibc  wonderful  diversity  at  >ubjertii,  precludia  c\xti  n  lisl  of  ihcin. 

One  of  Ibc  mo»t  na%Yl  is  tliat  of  Mr.  Thama<  H.  Tlrigg,  of 
Bnulfbrd,  England,  cm  "Haulnge  hy  Hureefs"  and  cotnmembMe 
loo.  1)cCAtue  it  is  the  trralmenl  of  common  and  wtdely-knowii  Mit>- 
jccts  that  no  one  has  c\'cr  considered  worth  iti ventilating.  Tlie 
author  in  sficaking  of  his  themesayfi'.  "  Although  it  may  relate  to 
ibe  coDimon  draaKbl  of  a  bone,  it  emixidtcs  principles  which  have 
ntwT  yet  been  practically  applied,  and  pHndple*  whidt  nu  man 
need  he  Adhnmed  to  understand. " 

-Mr.  Charles  T  Portrrs  paper  on  llie  "  Limitation  of  Hngiiie 
Specl  ■■  present*,  we  think,  but  little  modificalion  of  his  ricws 
twmly  years  ago.  and  an  inference  i»  that  lie  has.  in  all  thi-'^  time. 
not  departed  much  from  hi^s  viewx  on  engine  speed. 

Mr.  V  H.  I>anioLH  contribiilcn  nn  ititeresting  paper  on  "  Wire 
Rod  Rolling."  well  iliufttmied,  compel idiouii  and  well  written. 

A  paper  on  the  "  tlpcmtion  of  Ccntrifngnl  Macliine»."  by  Mr. 
Otutar  Ilermann,  of  Aachen,  Oermany.  i&  «  good  i-xamplr  of 
practical  aiuily«i».  and  treats  upon  a  Mibjecl  very  imperfectly  under- 
stood. 

The  papers  by  Americiin  ciiKiitciirf^,  many  <>(  llicm.  reh»lc  to 
«tcani  and  motive  power,  mid  iiidii.-a(e  the  wonderful  amount  of 
Attention  and  progTCMi  in  that  art  made  in  thix  country'  during  the 
Ia>l  few  yearv 

I'hc  titles,  which  arc  an  important  pari  of  technical  papers,  arc 
mostly  well  cfaoaen,  in  «mie  cnse.s  Imwever  ane  fkalty,  For  exam- 
ple. "The  KcfriKcratiiiK  Machine  of  Today,"  Iw  Mr.  C.  t,indc.  of 
Munich.  Cermany.  Wc  cantKit  help  thinking  the  tian«lntnr  ha^ 
cinfcefcd  with  the  title,  becstise  thia  is  not  a  German  cxpres«iuH. 
It  boat  "the"  machine,  but  "machincn"  tlut  arc  meant,  and  not  of 
'*  to-^y  "  bat  of  the  present  time.  Such  titles  mar  a  paper  to 
irhich  thcv  are  affixed. 


AWARDS  AT  OHIOAQO. 


It  is  to  be  trusted  that  the  niaimgcincnt  of  the  Kxi»w»itioii  at 
ChicaffO  n-i11  adhere  to  their  deriitioii  to  not  graut  medals  for  com- 
paralive  merit.  This  whole  scheme  is  a  childish  ide,i,  bom  of  lar 
pigs  and  pumpkins  at  cuimlrj'  fairs,  and  wholly  uiidi^niliefl  tii  wiiJ 
nection  with  the  exhibiu  At  a  "  World's  Fair." 

TIk  first  preinitiins  tmltirally  go  to  Ihegrenlcst  linns  with  ino! 
resources,  and  consc<jUciitly  to  those  who  IchsI  need  sucli  awards] 
besides,  there  ifl  110  asaiiniiice  iii  the  decisions  bein^  risht,  if  eve 
tlial  were  po<isibk.  The  public  are  the  real  jiidf^es.  and  it  is  llieil 
good  opinion  that  in  sought,  and  which  alottc  can  have  much  value.] 
Judges  and  juries  are  irifluciicecl  by  v-nrious  circuiustaiices  other  thu 
the  real  merit  of  exhibits,  and  it  is  hard  to  iiungitie  atty  eouscJcnJ 
tioiis  ami  fair  pci-soii  accepting  such  an  oiktou-s  and  awkward 
tion  R«  that  of  a  judge  In  such  cases. 

The  most  remarkable,  and  at  the  same  lime  valuable  awar^ 
have  ever  known  of  was  nt  an  exhibition  of  the  I-'ranklin  InstituK 
held  i»  Philadelphia,  when  tlic  judges  of  a  clasH  ol  machiiier] 
requested  one  firm  to  withdraw  their  exhibit  from  competition^ 
becattse  it  so  snrpa»icd  the  re^t  that  110  fair  award  could  be 
ander  the  circumstances. 

The  case  at   Philadelphia  was  in   the  clasn  of  wood-worSSI 
niachiiicry,  and  the  exhibit  withdrawn  fiuni  competition  was  MrictI] 
within  the  claii^ification  as  to  name,  but  entiiely  without  ih^daM 
in  so  far  as  the  purposes  of  other  exhibits,  being  for  railway  aiid 
ship  building  mainly,  while  the  other  exlnbils  in  the  cla.ss  were  ioi 
joiner  and  cabinet  work.     Thi<i  cft.4e  we  meutiod  as  an  illustratton  of 
what  will  occur  in  a  good  many  oast-s  at  Chicago,  where  clnsstfiei 
tion  will  not  serve  the  purpose  of  fair  awards,  even  if  judge*  wer 
competent  to  determine  quality. 

For    further  illustration,    suppose  that  Mr.   B.   D.  Wliiluey, 
Winchcudon,  Mass,,  whom  we  mentioned  in  a  recent  article,  ha 
exhibited  his  machines  in  the  woml-working  cla:*!!.     The  workman- 
ship would  probably  not  be  excelled  by  metal  machine  tooU  of  tb 
highest  class,  and  on  this  grmnul  a  jur}'  or  judge  would  have 
cotupclkd  to  award  n  IJrst  prize,  while  the  macliitKs  nearly  all  bdug 
pecuhar  and  special,  are  really  not  in  competition,  in  so  far  a*  : 
lions,  with  other  makers  in  this  country.  , 

For  these  and  many  more  reasons,  coiupelitive  awunb,  to  be  (air, 


cma  only  be  mode  uu  subdt^'isioiu.  and  not  thcu  uiitcvi  there  is  ■ 
Giltbrr  dwtiiicliaa  hctwc-cii  the  wotkninn<itii|)  and  cfRcicncy  of  impli;- 
nMOU.  TIk  rornirr  i^  apparent,  ihe  ivcond  Mldom  n)ui1>lr  of 
(ksKHBtratioii  at  an  cxttibition. 

A  "tepoK"  on  cIub«s  of  machioery  or  other  exhibits,  wtiich 
would  cooriry  the  ot^itioii"-  of  skilled  5"dge«.  would  pctha|M  i»  the 
UinM  ttmnneT  uf  dealing  uitli  tlir  nultcT.  but  cvcii  thh  duc»  not 
conpare  vrilli  tlw  unrendvted  K-icm<  of  the  puMlc,  whieli  is  after  all 
the  real  authoritv  appealed  to. 
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xmtcT  Of  tMKtt;\TiaN  on  stiiutrKrACB  «-athk  in  tuk 

SAX  jnAQI'IH  VALLXV,  CAI.ll'OltNIA." 
■V  C.  K.OktXUtV.  C  K. 

San  J<«iiuin  \'atlcy  is  350  mile<>  liing,  and  about  50  milen  wide. 
The  nountdin  raiiRes  lielireeit  which  it  lies  are  nearly  parallel.  The 
wcMcm  4opc  of  itK  Sterra  Nevada  Mouulainn,  toward  the  vallcj-.  is 
iU  to  W>  mi1e«  hiuK-  Ttie  rn^tem  sIojk  <iI  the  Coant  RnnKc  iH){rner- 
ally  hat  A  tn  10  miks  in  length.  More  detrilu^  has  tieen  iwept  into 
ihe  ralley  from  the  Ionk  «l"pc  of  ibc  Sierra  Xe^-ada  than  from  tlir 
«bort  piape  of  the  Ctnst  Range,  consc(|ucnlly  the  pre»eiit  trtmgh  oi 
the  valley  lie^  ma(4i  nearer  to  the  baw  of  lite  Coa«t  Ra»Kc  ibaii  to 
that  ol  ttic  Sietn  Nc^'adj. 
I  The  vjitley,   where  il   upcii-.  out  toward  the  outlet    thrtHigh  the 

CoA^t  Kanite.  has  not  yet  l»ecn  built  up  to  the  height  of  high  tide  in 
the  ocean.  Nearly  S0<)  iqaarr  railed  of  Its  stirracv  at  ihu  point  are 
almost  nbiolutely  level,  tlicnL'e  IbinI  rises  vcrj'  graduully  in  the 
clnectioti  Up  the  Valley,  but  more  rapidly  toward  the  base  or  (he 
nwnnuuu  rroin  points  at  the  cdgo  of  the  ralky's  trough.  The 
looda  nw  la-tter  towanl  the  Coast  Range  than  tuward  the  Sierra 
Nevada 

In  round  nnmbeTTi  the  x^^k^  elevation  of  valley  hDda  ai  the 
bead  of  the  valley  is  4<ki  feet  above  the  sea,  it  in  900  le«t  near 
Tulare  Lake,  it  U  400  feet  at  tlie  base  of  the  Sierra  Nevada  directly 
4iffofite  this  take.  Ct  is  the  same  at  the  base  of  tlie  Caut  Raage 
northwest  of  IIk  lake,  it  U  about  MiC\  fc^t  at  Prcano.  UK)  feet  in  the 
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roasli  «r  ibc  rAlle>'  dimily  vest  of  Fresno.  170  feci  >t  Mened,  30 
■t  Stocktnn.  110  (Mt  nt  the  bnw  of  Ihr  hilb  caiM  of  Slockl'in. 

The  KTC*!  coslmi  yhtn  iti  the  Sun  Ji>a(]itiii  X'nlley  Hm  i  ^urfiicc 
lope  of  from  fi\-c  to  tcti  feet  prr  mile  froiu  ihc  mouiiuias  toward 
he  Tallcj-  trough.     • 

Knioi  tite  reconls  of  a  K«-.-it  many  ilecp  borinii*  it  bvcoroes  appar- 
it  that  to  the  full  (lci>th  of  (he  Uecpt-st  IxMiiig  in  llic  Sati  Joaquin 
raltor  (obont  3.0W  (€t\  nt  Stockton)  pcrviou*  and  pnctic«tly 
miKr\-i()tut  formstiiin!!,  of  wbicli  rlnys  anil  sbikU  arc  lypical,  allrr- 
itc  tti  layemoT  varving  thiclcneN^;  ihat  Ihcw  layers  liavr  grratcrt 
bickticM  ne«r  the  Iroufih  of  the  ^'Ellcy.  Hetfreaniii^  toward  ili«  hilU 
ipcm  either  «idt  of  the  jfreal  valley  ;  that  ihcit  pitch  frum  tlii^  hilU 
the  trough  uf  tlte  valley  U  greater  than  th»t  of  tin.-  Mirroce. 
iuuujL*  with  tltc  ilcptb.  iuid  that  the^c  laycn  lose  thdr 
ivK  cbArnctertttics  nejir  Iht-  £•!){•-«  of  the  valley  where. 
:Bs  tlie  fturCtce.  they  bccooie  merged  iiiMhe  surfiicc  rorma- 


"ne  ci>bhle.  gra\-el  and  saud  beds  ol'  recent  formation  at  the  out- 
poinla  of  the  many  rivers  and  cmkA  tipon  ttie  valle)'  plain> 
rire  Ibc  ainkini;  waltm  uf  thcw  •ttreani^.  and  bcvome  the  haunti- 
whrocv  the  per\'tou!i  fttratn  of  all  ilcptliH  draw  their  supply 
Iter. 
Tbcy  nay.  wIkii  inppcd  from  abovx,  yield  iiidiflmnt  orexreUenl 
l^)f>lic»  tyC  water  nccitnling  in  the  t-.tteut  of  each  water -hearinf{ 
tntmn.  tlM  eboractcr  of  the  matcfial  of  which  it  w  coaipoecd.  the 
tialenoe  or  t)oa-exi<te»cc  of  a  luitural  potul  of  oiitficiw.  and  many 
her  causes.  Tbe  greater  the  ilejuli  fnwn  which  the  water  fine*  tin- 
rttcr  U  the  prmpcct  of  ohlainiiig  an  ample  Hupply.  becstise 
bcT  conditions  bcinj;  the  satac.  it  ia  reawtiable  to  iireminc 
t  there  «*  lev*  likeliliftfwl  thai  a  natural  outlet  froai  a  deep  water- 
Ttnjt  lunaation  sJiould  cxi«t  than  in  the  caise  of  others  at  a  less 
epth. 

ItonTitr>  in  the  San  J«minin  Vnlky.  to  the  number  of  about  300, 
out  tlte4e  eocKliKioits,  and  u  careftd  <ttiidv  of  the  «re11-bAr«r*H 
goonU  rrvnU  Ibc  further  fact  that  there  are  poititx  wbor  some 
has  intcrfereit  with  the  t-untinnity  of  the  great  clay  deposits, 
points  lie  Bear  the  present  li^er  chanDcU.  and  it  i&  ver>-  likely 
,t  a  large  flow  of  water  down  the  prcwnt  river  caa^'otM  into  the 
wm  mxoaipaaicd  by-  n  vttvl  flow  tlcpo»iied  in  kms  ridgca  out 
_  the  prrtcot  baw  nf  the  hilU  toward  the  west. 
The  Tnlr  River  outflow  in  Tulare  I^ke  matkK  one  of  the  poiDUi 


w&ere  die  depont  or  clay  has  been  anersmi  wirh.       sr-TOt  Etv^r 
■ielZi. »  another. 

E;  must  be  apparent  that  when  die  ^oarcc  it  ^ropty  can  be  :»; 
reaiiiLTT  -ie&irf  as  m  r&e  ca«:  ot  r&e  weHs  it  t&e  ian  Joaimiii  ViHev 
zh^z  1  ccnjccmre  L-i  permi'^ihEe  aa  ti^  C&e  a;g£reg^tg  gc^Aie  vieiif  ih 
.ill  rhe  TelLi  in  ■:  [early  <ieiiiieii  district.  Tlie  wrtceri  pceSimiiii  in 
:hjs  respect  in  reirsace  w  tiie  'iecra.^e  of  5ow.  or  aanpfcat  admc 
■-,{  many  <ii  the  wdl'i  in  die  rran  JoacTriii  ^.'alley  &ave  atlly  borne  qtk 

Th*  cntnbineri  [Iijt  or  •■.ce  amnir^  weCs  -n  Talare  County 
t3^mineti  by  the  -rrnis-  ih  t-:M  wi-i  33  :eet  per  -iecond  i3>  **t'}t)ti 
•-.iIL-.tL-T  ser  i4  jr.iir=i  i  '  jt  tzu^e  uwenry  aaii  been  examineti  zwr, 
7»an  beriire.  Twj  jf  die-e  rtj-»3:anEiiEd  ■veH-^  'iinf  ceasei  tu  itiw. 
bTjdi  bein^y  IixiaCerf  near  duj  ta-scem  -ic  upper  sti^e  ot  dre  arrfcHon 
well  beit  of  die  San  J'-iar^am  VaHey.  ♦Jne  oc  diese  trad  been 
■ionfc  in  I.*T>.  anrf  maintaineii  i  j-^nrf  Sow  tmtil  I'S'*^  aflET 
wiiicEi  time,  wtiile  :he  ntmiber  of  weH.-*  in.  da*  Titrniity  w^s 
being  increaaeii  OTini  3^  to  l>¥).  it  .jtmlniHy  ailfi  and  CMOiied  m  iiw 
entirety  in  tixe  «imrner  of  ISSl.  TTie  otlier  was  -Hntk  m  I-*>*2:  .^thj 
it*  liiw  ^(iTti  dien  about  !>,')•?•)  ifaUntti  per  H  honrs. 

The  ifiw  of  twelve  .ither?  of  diese  Lwenry  we2s  fr^ij  'ieiirea^iet: 
-W  per  cent,  in  Tim  two  ^ear--;,  _  bnt  the  ■iecr^a.-'e  iiaii  been  ~o  ^Tadcal 
that  bet  ^rv  'if  the  wefl  ■■jT-er*  toc;,;  h!:ii:t  tiut  a  matsri;il  .-tri-rg^ 
'.lail  ",':-:':rr=- :. 

[t  :a3n<;i:  be  ir.^t;-'!  ::  -±.-^!:j!".Lrri:  ":.':■:  "r!t^:r  :er:>:::i:eni:*i:  ;t  "icelL-i  !^ 
irte'iLm  be;"T  :r  •neb.  iT=^.it  -xtent  i.-  t^irse  :t"  ~-.in  Tiai-.TLn  Vil'ey 
'-jT  Tnea:3.-?  "-f  'txperment,--  maiie  -  lirri^'x  :r  usL-irooz  weiL?.  The 
;iT3nt  t;me  t^mr^i  -i  :DrO(:-:'::n'X  i-  t^:r  inM.'rt  i<±^'j~  n-iie :;  nn::*!;^ 
■iibte  ti-.  e^t.ibt:^b  T-.tii  i-ruinr-  i  :■  r,r.t::-:r.rr.  'rerv-in  ranrse  i=-i 
eSict. 

The  t^irzz  ::-  ::r:'.:s>-.i-";-  -th.l:;  :■-■;!:  v-iti:  -t'-  Ti;iL-r  Ln±  .jJof-t: 
trjirethet  Jnii  ir-  izLr.T-  t  .■  iri-v  vir^r  ~.m  ti:':  -.ime  ■^?trr'.:e.  [:  i- 
pr^tise!:'  the  -fiiziir  is  •^■'::.r!i  rv:  -t-.nr.'-tl-  -.t.jJI  i -'i-mt=  are  ojc- 
Tiecteii  by  merm;?  :f  *n-'j  -icpiiriti  7171;-  'v:'!  i  .-•inrmic  Lir^  water 
-Tt:iin  The  ■:ii:?ri-it  jc"  r.n  -zr-^tiii:-:-^  -.•:  -c.-eTrcbie  ^^fect  un  the 
■  ther  because  the  ifirir-ci^':  ^n-^wi.-;  ::  :':i;  nx":  >  biireiy  jjJecreii 
'-,'^  ■-.-rzt'^r.-r  :t  :h:-^r-.-i -^i  rjr..iiL  i  '■■;':"  '"i^.  i.-  i'-'iry  one  know*. 
the  rnany  -ir-^  Li'i  '■-:"  irjrts  :r-c-':i;r;-:  M-i::£:'-L:t  1  r.ry  ppjvide 
•±scatje'S'-iy^  'i'.r  the  ~r:t:r-;  ■*-it;r  -::-:i:i-  ■;  '•.•t  .-r-  mnm.  an-i  all 
incibiiici  irt '-■---.-,-:  •-   thfr  ■i:>tb.i.-i';    --   -  :■;    i:".i:-Tr  whjijh..    Trrnn 
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WfcgDcwr  Ibe  flow  of  an  artesian  well  H  cbccfccd,  tbe  bydnMtatic 
pneMorv  to  the  itntura  rnmi  which  It  drawn  waier  h  raiwd,  atid  tbc 
Itmgcr  the  well  ttinuinti  rinsed  ilip  iirarrr  \vilt  tin-  •ume  A{tt)n>a<*h  1o 
thai  pfTtoorc  whirh  rxi<ilc«]  l»cforc  Uic  wrvll  was  sunk.  To  this  fwrt 
U  iltir  the  ptietHtOMmon  of  llie  iticreawd  fltnv  whcn«wr  a  well  ts 
uncapped.  In  Mime  caM»  such  incTcawd  flow  contiomrs  for  lioura, 
in  niben  far  davx  or  wrcks.  and  there  is  iin  dntilil  tlut  nOrr  first 
being  cpcticd  an  arte»ian  well  in  the  cenUnl  or  lower  part  or  Snn 
Joaquin  V«llry  tniist  flow  (or  montliA  before  U  MttiM  to  a  cMtslJuil 
or  uomul  Oiiw. 

Tbc  knift  pcrkxl  rettufretl  for  suvh  adjimmcnt,  which  seems  hi 

iicl  with  hv-drostatie  law*  Rtn-efiiiiiR  tlic  flow  o(  water  in  cIdstM 

■duils.  iH  iluc  In  the  influeim  of  tlic  frictJoii  to  which  watrr  is 
MiViectcd  in  its  flow  tliruuKb  pervious  forautioaii  townrd  the  point 
tif  d»chafice. 

Havintc  in  the  rorvgoiitg  pmenteil  a  cotMleiMed  tlltifitnilimi  of 
water  tnmTiDrnt  in  [>cr\'jon»  :ttnita  snndwichrd  in  between  tvro 
iRtper\'ioiui  hirers,  the  water  Ijcd  ami  tbc  vrater  cap,  the  iguestion: 
What  become*  of  the  wnler  whioh  In*  infiltration  ihrongh  ^urtAce 
laireni  nocbca  the  u|tpcraKmt  inipen-ioaA  Inv-er  by  which  ita  down- 
wuni  laoreaiml  ■«  iulcmi[ite*l  *  ieiiiaii»  to  he  anMvcrc«I. 

The  rnterccpttui;  layer  may  1«  hut  a  firw  feet  Iwliiw  the  surface 
where  a  layer  of  i^iDinc  hardpan  or  tied  TT>cb  lien  nnder  shallow 
«aJU  and  sulMoihi,  nt  it  may  be  at  a  )(reat  dcfith  where  |>or(ni^  saudk 
and  l<dniA  extend  bundmbi  of  feel  beneath  the  surlace.  In  eitlier 
ciur  tbe  water  intercepted  hy  this  Impcr^'iotu  hiyer  weks  its  lercl. 
It  fW>w»,  h(it  it*  Rnvt  is  retarde*!  \ry  the  obstTudioas  In  it*  pnih. 

The  water  in  surface  formntionn.  atnvc  the  uppemtMt  impcrvioui 
layer  nl  clay  or  other  material,  ta  commrmiy  (lentiinsted  nnrlace  or 
»oil  water,  and  H,  as  a  ntte,  always  found  where  raiofnU  i*  mflirtent 
to  w«t  the  aoil  to  a  depth  l)e>-ond  the  reach  of  capillari,-  forces  that 
faritiK  the  laaiatnre  to  tl>e  snrface  wbcre  it  is  rnpidly  eraporalcd. 
Stirface  or  «oil  water  i»  auj^menlcd  l>>'  seepage  frum  nainral  or  artifi- 
eial  water  cuuraKS. 

The  riven  reaching  the  San  Jonqnin  \'aneT  from  the  slopni  of 
tbe  Stcrra  Nnra^la,  me  of  two  distinctii-e  S'^eral  lyjKS,  tbow  whicfa, 
like  the  L'ataretas  and  the  Kcm  Kiverv.  tlelmtichc  with  their  water 
snsbct  at.  or  very  nearly  at.  the  general  le\'el  of  the  valley  londa, 
and  tlK»t  which  hold  their  courses  in  ^econdari-  vallej->.  cnt  deep 
below  tbe  Mtrfacv  nf  the  tnain  ralhr>-,  far  nut  fnm  the  1>n«e  of  the 
DMntiuin^ 
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tly  UiTuuKb  Cole  SIihikIi  to  l're>tiu  Swamp,  tliaicc  lo 
San  Joxquin  Kivcr.  while  th«  rrst  flowH  Mmthu-eotcrly  iato  TuUtc 
Ukr 

At  putntt  where  the  plain  i»  hut  little  ekvateit  nlxive  the  surface 
of  ibc  river  M  the  luttural  location  for  csiial  beadworks.     These  are 
'fbund  lllfMii;   KtiiKN  Kiver  in  tuo  VToiipv      The  iii»pet  ooe 

the  upper  end  "i  the  CrtitcTvillc  llnltniii^,  the  mhet  t>eUm  tl»e 
cnMMlng  of  the  Central  Facific  Kntlroad. 

The  hiniU  of  ihe  jilaiii  graerally  tJopt  awny  frrmi  the  rivTr,  con* 
'W«iucnily  there  is  htllr  or  no  ilrainaKir  from  the  plainn  intn  Kinga 
Rirer.  lis  ouly  tributary  from  the  hilb.  entering  bdow  the  point 
where  il  fvachee  San  Jnitqitin  Valley.  i«  Wahtuke  Crwlc.  which  tlb- 
charifo  mill  Kiuk^  Kiver  tmtu  tlic  cut  at  the  Narnnn. 

The  canals  which  supply  Ftcimio  and  ibi  ••uiroumlEngs  with  water 
orv  the  Kiri>;'i  River  nnd  Fresno  canal,  the  Frv<ind  oatiil,  the  Fovrler- 
Switdli  canal,  ond  the  Center^illc  nnil  Kiti^dnirK  canal.  Thcac  all 
tal>e  water  from  the  north  Hide  of  Kinfpi  River,  about  1ft  to  Hi  miles 
east  of  Fresno. 

The  tutnral  water  couR<ea  of  the  Freoni  ^ilaina  are  unall  cieck« 
of  tiirretitial  flow  tn  the  wmtcr  and  ito  flow  in  the  summer,  wli(x« 
water*  aic  loM  in  tinks.  TlieM  linve  in  large  p^n  been  utilized  an 
the  walCTwayii  (m  the  canalik,  and  the  canals  lhn<i  bcmmc  the  rccip* 
went*  at  the  <lrainage  water  frotu  ihe  plottu  and  foothilK 

The  gnieral  slope  of  the  valley  lands  near  Fresno  is  from  north- 
eatf  lowartl  the  «iuthn'»t  at  the  a^Tnige  rate  of  alout  six  fevt 
per  mile. 

New  Cenlerville  the  w>il  of  ihe  i>Iftir»  near  the  hlufT  i*  s  red 
•andy  hMun  reotini;  on  a  yellow  cUy,  which  u>  nmally  at  a  depth  of 
foot  to  six  fiect  below  the  »nr£icc.  The  w>il  is  snffinently  heavy  to 
bake  somewhat  on  the  surface  in  drying  out  after  being  wet.  Hard 
pttB,  M  the  cla}  i»  cnlle*!,  i^  ui>t  conlinuou^  :  it  diuipfiettrv  Irefjunitly 
•taboQluiehalf  mile  frumlhc ctlxc of  the  MuflF.  where  the  surticc  soil 
btcuioe*  lighter,  more  Mndy.  At  dearths  of  ten  ferl  or  more  beds  of 
eoUilc  and  grnwl  arc  here  fmind  which.  In  clusr  pmxiroit)  in  the 
low  river  tiottoni*.  affcxd  ihoniush  nndenlminaKC  to  tbcAe  lands. 
The  soil  is  very  productive.  Ground  water  is  at  twcl\-e  to  fifteen 
fe«t  bdow  the  mrface. 

Wcatwant  frou  Ccntcfi-illc  toward  Fresno  the  soil  is  a  kMuny 
Thb  gcnemlly  rests  on  irrvgular  patches  of  firm  clay  hnrd- 

I,  Kinetinea  Imprmiuled  with  wiiid.  Soil  in  oik  to  three  teel 
deep.     Thi»c  ploiim  in  their  iniKinal  nmditiuii  were  tirclaat 
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At  t))e  »in1c»  of  Uk  cnrlu,  which  are  gcDcraUy  a  few  milo  lo  ibe 
eastward  of  Prc«no.  wi]  is  a  bcax-y  red  loam,  hakes  cmi  the  sudacc- 
aflCT  licioK  wet.  vIk^tv  a  hard-pan  suhRlinlnm  K  encountcrcd  at  aH 
it  U  at  10  to  30  feet  below  the  surface.  Wotw^rd  frocn  Uu»  rcgioo 
the  soil  is  a  heavy  loamy  sand  several  feet  deep,  resting  oa  a  firm 
day  called  hard  pan.  This  wil  to«-ard  the  wwthK'est  merges  into 
tht  sandy  soib  of  the  iilkali  belt  which  skirls  the  edge  of  Frcaao 
Swamp,  and  this  in  turn  is  succeeded  by  the  rich  pcat>'  allnv-ton  of 
the  swamp  lands.  To  the  south  of  Fre^^nn  the  uiKly  «oJU  of  Fmoo 
and  Central  Califotnia  colonics  change  lo  the  light  so  called  aah  of 
Washington  colony.  Here  the  hard-pan  dips  further  briow  the  sur- 
face, and  there  are  points  where  it  has  disappeared  altogrtber.  In  the 
soutliem  and  aoutbeastem  porliou  of  thi.'^  district  Mod  prcdominatcfli. 
The  sur&ce  of  the  countrj'  is  couiparatirely  smooth  though  crossed 
occasioDally  by  a  low  sand  ridse.  Firm  hard  pan  partaking  of  the 
nature  of  cemented  sand  immediately  below  the  Mjrface  soil  is  an 
exccpdoo.  )-et  is  fanad  in  \>ari«is  localities,  most  freqoently  where 
the  surCue  prvsesits  (be  peculiar  hof^waltow  appearuwe. 

All  the  days  aod  hanl-pans  ol  th"  resioa  north  of  King» 
Rt%-«r  lack  continaity,  ihcy  ha\-c  been  honeycombed  by  borrowing 
animals,  and  are  impervious  ooly  in  rebttrely  small  tisrts.  The 
pei\-ioa;«  charjctcr  cif  surface  soil  » tlierdbre  lo  \k  coasidered  nnio- 
triTupled  on  the  Fresno  plains  to  an  unceitain  depth  of  fifty  to' 
liet-eral  bttndted  feel. 

There  is  probably  ou  other  irrigated  rcgioo  fat  CaltltHnia  where 
the  eflect  of  irrigation  on  the  elevation  of  the  water  table,  or  on  the 
■weum  of  soil  walef.  is  so  plainly  apparent  as  in  the  immediate 
vidnity  of  Fresno. 

Here,  nrHwithsumdinj;  the  sx  feet  per  mtfe  ^ope  of  the  sorfiioe 
of  Ibe  conntr>'.  the  %ul»ntl>  b^ve  gradually  fcnt  ^mely  been  .■Mttiratcd 
wtlfa  water.  When  irrij^atioo  commenced.  Ibe  leas  of  water  Iruifa 
amis  is  transit  to  lands  to  be  irrigated  was  tct>-  great,  and  after 
fcachiog  its  devtinatioa  it  w«.<i  (oand  that  fte^nenlly  enon){h  water 
was  pat  on  Ui  the  snr&ce  of  certain  tracts  of  land  to  ha%-e  covered 
Ihcm  to  an  aretrngc  depth  of  Id  to  SO  feet  in  a  scama. 

TIk  amoant  evaporating  &um  the  ^ituface  coitkt  not  have 
tjneeded  fire  or' six  feet  tn  the  same  time,  conseqntntlv  a  vast 
anottat  of  the  wafer  di\'VTted  from  the  tiva  for  tirigatiaa  must  ha\K 
fooad  its  way  into  the  sub^Mls.  xnd  was  certain  to  taflncncv  the  elc- 
vaboa  at  the  gntirad  water  When  the  nt«l  wvQb  were  dajc  at 
CootciTiDe  water  ira»  fHtnd  at  about  ?0  feet,  it »  oow  at  10  to  13 
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fcM  bel««r  the  surface.  Md  will  prohahly  no!  rise  mneh  hifclwr  on 
■cnmiit  uf  antplr  tluitiiiKc  nf  MihMiN  and  the  pmxitnlly  of  Uic  low 
nvxT  InMbitiK. 

Along  FanrfiCT  Creek.  wlicTc  Ilic  rrerfc  w  nsnJ  m  a  Mnnl.  ground 
watrr  was  formerly  at  *>'  lo  V*  ft«t  liclnw  llic  MiHaor.  tl  a  now  it 
12  In  '.St  fwrt  along  tht  iipjxrr  porlion  of  the  cr««k,  and  rtill  noirer  ihe 
Kurfarc  neiir  the  forttMrr  sink  of  th«  rrr«k. 

In  the  Kiscn  viiteyaitl,  five  miles  cast  of  Fresno,  grouiid  water  i« 
at  firar  to  MX  k-el  lieliw  the  surface,  anil  ilrsiin  ditrhr*  haix  l»ern 
convtmctrd  lo  prevml  •fnrthtTriw.  Omiiwl  wiiter  w  only  fowr 
feet  bdow  ihc  >uriiice  in  manv  iiartsof  Tetnpcrnnce  Colony.  Nr^-ada 
Cokmy.  Fnrsoo  ami  Ceuiral  California  Colonics.  ThiouRliout  a  con- 
Nderable  an?a  near  Fnrwio  it  nowhere  exceed*  HI  feet  bclnw  llic 
MirfiK*. 

Cellars  whi*-h  were  in  nsc  until  IMM  in  Fresno  liavc  been  c«>n- 
(letnneil,  hecau'W  the  croinid  wnter  made  Un  appraranrv  in  tlitm. 
Yet  in  Fresno,  and  many  miles  to  the  we»t  and  mnth,  no  w-flter 
eould  be  reached  at  a  less  depth  than  6U  feet  before  irrigation  coia- 
meneed. 

Near  Selma  and  Kingiiliurg  icround  water  w-u  furraerly  fouiKl  at 
abiiul  l>i>  feel.  It  n  now  at  about  K'i  feet.  The  so  (."ailed  "^nd 
Hollow."  which  in  a  (lepre<kHion  1(10  ynrdit  to  one  (biirth  of  d  mile 
wide.  I'J  miint  long,  and  abont  15  feet  deep,  having  n  vmtheriy 
rouTM;,  aiKl  crottiing  the  Sonllicn)  I'arifii.-  R.  R.  altout  midn-uy  lietwecn 
Sclttm  and  Kingsburg.  was  formerly  a>i  dry  as  the  Mtrmnndiug  plnio. 
About  ISM)  the  mm!  in  it.1  lied  na^  found  to  nM)nite  tew*  ninlKlure  to 
produce  crops  tbnu  tlte  atljaccnt  plain.  In  I'fNTi  water  nppeaietl  at 
tlu:  lowest  poinl»  of  the  \xt\,  ami  in  June  of  thai  ye.ir  hiid  ri-aen  to 
the  head«  of  n|>ening  Krain.  .Spot>i  of  him'k  alknli  nnn  mar  itx 
bed  and  »ide».  vrhich  bcfofe  n-ere  a  light  sand  apjioretilly  free  from 
any  exce^^  of  alkaline  salts 

Near  San4er».  and  nt  ivrfnts  etutwanl  toward  Kings  River. 
ground  water  was  at  TiO  lu  W  feet  lirlurc  irrigation  coinnienced.  It 
i*  now  ut  d<>  to  ATr  fcvt.  Mere,  as  in  the  case  at  Centervillc.  timxim- 
ily  lo  ihe  rivet,  which  lieR  «*)  (^^et  lielnw  the  ^iirfnce  of  the  plain. 
may  intrrfere  with  a  mnch  greater  riae  of  llic  ground  water  plane. 

In  connection  with  tlii.s  change  in  the  elevation  of  the  ground 
water  plane  it  must  lie  lemernlicied  that  it  mt.'evijirtly  rxtemU  far 
beyond  the  points  now  under  cultfvalioti.  and  that  owing  lo  the 
niopc  of  iLo  surface,  ground  witter  ha.'^  a  slow  Imt  certniti  motion  vrest- 
warH  thtough  pervinuft  ^ubviJU.  and  will  ultimately  mntriliute  more 


or  IcM  lownrd  tlic  flow  of  Fresno  Slough  and  San  Joaquin  River. 

Tlie  rninfiil!  in  llic  Kreuio  district  is  greatest  near  the  base  of  the 
rcmlliilN,  It  «k-cn?ii«!t  froin  ihciv  toward  the  west.  At  CeiiterviUe 
llic  nvcraRc  I'nll  of  raiii  is  about  10  inches,  while  at  Frcsri"  and 
Kiii);^l>itr);  It  U  0  inches.  The  average  fall  at  I'irebaiigh  in  the 
troitgli  of  tlw  valley  is  about  two  thinls  of  thai  al  Fresno.  Vm  Ihr 
iTri){atrd  region  itear  l-rcittto  the  iiicaii  amiiial  fall  of  rain  uiay  there- 
fore be  noted  nt  about  11  inclic».  When  this  ainonnt  of  niin  falls 
at  the  iini|»»T  tinif  it  is  suRicienl  to  insure  g<)od  ciops  of  gniin 
ThrouKhoiii  u  Uugv  ]>arl  of  tliv  district  this  ratufall  is  relied  upon 
to  [MtKlutv  a  crop,  and  irrigation  of  grain  i»  on  a  rule  resorted  to  o«1y 
Urheu  a  drotitb  tlireaifn.>i  the  cIestTui*tton  of  a  i^xtiring  crop. 

The  branclm  of  the  canal  which  su[>ply  ihiii  region  with  wntcc 
ramify-  throti^th  a  region  covering  atioot  3ni>.(MM)  acres,  with  plenty 
of  raoni  for  exlen^^on  to  the  north  and  west. 

Two  of  the  caimh  irrigating  lands  near  Frhdo  ha\'>e  a  perennial 
flon\  the  others  ilix-ert  irater  ooly  dtirin^  medjtun  and  high  ^ta^ges 
of  the  fiver,  generally  from  Jantur>'  to  Atigust  indosiTe. 

Ttic  oggregale  capacity  of  the  foax  cmnab  already  enumerated  is 
about  l.&M  feet  per  secotiil.  Noac  vt  tben  Bow  for  loo^  periods  at 
Ukv  BMXWttm  c«|iacity.  The  detnand  for  icater  ts  fortunately 
gramM  at  tbe  time  when  the  Aov  of  the  river  is  greatest  -lurini^ 
sfriag;  and  tbe  early  pan  of  sunoMr. 

Eacbirf  theaeeaBBk  was  conCtmrted  for  the  parpofe  of  sapply- 
a^  «Mer  ta  xmbs  paiocalar  locality.  Thus  Fnsm  canal  to  trrigate 
hmAi  ta  tiR  tamedkalc  victattj-  of  Fittfao :  the  Kjafs  Rinr  and 
ff^BWO  e— al  to  irncale  a  itripoTlanl  jast  aotth  of  Ficaao  canal  -. 
OeaMniOe  and  Kmgsban:  canal  to  vngialc  lsad»  aor  Sdaiia.  and 
Kia^Amg  and  Fo>K)eT  Switck  canal  lo  soppty  water  to  tbe  Tidntty 
cf  C^Milu  aad  Inads  autvaid  Cnaa  tloA  faiaL  9f  teaotfa  m  «ncii 
.  B  eack  case,  cnch  canal  nonwd  an  all^Bnat  as  dueti 
na  tlK  peoposcd   «<r«  «<f  nalcr  to  tke  pocaK  of 
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tlw  ilerp  vliatiiicl  of  Fancher  Crrck.  Itn  watrr  novr»  M  to  lA  fert 
heltm  Uie  surface  of  the  ground.  \>r>*  few  stnirtiirrs  are  in  tiw  to 
nUK  il  lo  the  Mirface,  Timl  but  little  of  its  water  is  divcrte*!  from  lhi« 
'  part  of  ttA  countc.  The  dm  important  liivcrsivn  fraiti  ihv  Handier 
Creek  iHwljoti  of  the  canal  is  nt  the  LimbauKh  dam  where  the  Mill 
Branch  is  di\Trtc<l  from  the  main  cnnal :  the  sccuml  ih  at  tlic  Moliler 
'  dam  whvnr  walci  ts  diverted  far  the  Kiiicn  dilch  and  fur  the  I)rigg« 
bnurb.  ])etow  this  point  the  channel  uf  th«  credc  Ims  lem  depth, 
and  .wm  reaches  it:i  sink  whence  the  canal  nater  flows  in  artificial 
chaniicU  whose  grade  is  regiitatcd  by  the  Mitine  Mmctun^  which 
enable  di\'ersiou  of  water  iulo  the  distributaries. 

Fowler  Switch  canal  was  con^ttructed  on  a  rer>'  ttrexular  grade 
line.  It»  Kmdc,  when  pcwsiblc,  wuh  plat'cd  at  1. 02  feet  per  mile, 
whieh  was  cslablUlicd  as  a  tnJMininm  jt;radieiit.  At  sonic  point*. 
however,  the  srade  was  no  less  than  12  fwl  per  mile  for  ^hort  dis- 
tamxK.  The  dimra^miM  nf  the  cnnal  were  cnleiiUtvil  on  n  ha^s  of 
a  fall  of  l.VJ  feet  per  mile.  CQ«<ieqaculty  its  dlmensiotts  where  this 
KtwdK  was  exceeded  arc  excessive. 

Tlte  canal  w»  cttiMtrm.led  without  otniciurrs  for  the  regula- 
tion of  ill  flow,  or  to  facilitate  diversloti.  Knpid  croMon  at  once 
rooHDenml  where  the  canal  bed  was  not  in  ver>-  finu  material,  and 
after  a  »h«rt  expcriencv  a  hmiteil  miinbcr  of  checkwicrs  were  pot  into 
it  al  the  points  where  most  required. 

The  structures  in  this  and  in  the  other  cwuU  uf  the  district  are 
\-er>'  light  but  KcneniU}  <s-ell  adapted  for  tbc  purpose  which  tlKv 
are  to  wm.  In  view  of  the  fact  that  the  irrigatian  of  this  district 
has  in  the  ps«t  ctiuwd  »  riw  of  the  ground  water  plane,  and  that  it 
will  nmtinnc  to  inllmncx  its  elevation,  the  ijaestion  wticlhcr.  in  the 
did,  water  ts  lost  tn'  the  apparent  diiplicattaa  of  canals  reiiiajn<(  an 
■ipeti  urte.  Certain  JI  is  that  were  all  water  drawn  from  the  ri\*er 
in  (Kie  main  canal  it  would  ^till  be  neceaaar)- lor  branch  canals  lo 
reticulate  through  eX'er^'  portion  of  the  irrigated  region,  the  ground 
water  would  iw  expected  to  rise  equally  as  rapidly  as  at  present,  and 
the  only  sa%-ing  of  water  would  mult  frnm  the  exposure  of  a  slighll) 
il«rT«ftscd  surface  area  of  flowing  water  to  ei'aporation,  and  from  a 
ftossiUr  reduction  of  the  flow  of  water  from  the  main  c«nal  throuah 
anbHtIs  liack  into  Cculervillc  U^Jttuuis.  Thi^  last  «ving  may  lie 
admitted  as  pu«»»ible,  tliougb  it  is  equally  probable  that  the  Ittcreaxnl 
depth  which  one  main  canni  would  haiT  wotiM  augment  the  IfMo. 

To  illustrate  how  insignificant  the  hiM  of  water  from  a  canal  by 
reaaon  of  eva[iuration  is,  the  ai-erage  surface  width  of  Pmnn  caual 


auB 


soTSh  o.v  .iftranuy  irartit 


thronfihciat  iU  Hi.i  idiIc^  oT  kngtli  (tiuin  canal  only)  may  he  anted 
mt  0"  feet,  and  tbe  raU;  of  e%*iporat>oii  may  be  taken  st  Uk 
OHUuiBUsi  avenge  rate  per  moath  recotded  far  any  tauolli  m  tk 
fwurda  of  tbc  cxpcrinMrnbi  at  Kingshai^.*  Tbc  givalcct  total 
ontioa  in  any  twjQlb  of  tbe  tbnr  years,  Xm-nnber  1st.  1861 .  to  X< 
bei  IM,  ISHA.  (KTUTTrd  in  August.  1K83.  It  was  equiralou  to  a 
layer  of  waler  .945  fevt  in  tfaickoeA.  At  this  mtc  per  muotb  the  too* 
by  evaponlion  from  the  surfaoe  of  Fresno  canal  WMdd  Itai« 
cqnt\-aleal  to  a  c<x]tiDiKiu»  Bow  of  2.S  cubtc  feet  per  acoand. 
amount  vtry  small  wben  compared  with  tbe  amovni  smldng; 
Ibe  sttbsoal.  or  with  that  moainiDg  available  far  diiEtribation. 

To  ilctermiac  the  amuunt  of  water  wbtcb  mhIcs  into  tbe  mi: 
frutn  tbe  canals  in  Ibe  district  uixleT  tjjacussioa,  experiments 
made  in  1WS2  along  Kings  Rirer  and  Fremo.  Fresno  and  Onterrdk. 
and  Kiog^bnig  caoak. 

Tbe  first  of  tbcse  caxtals  cuts  unmediBtdy  into  tbe  bigb  Ixad 
north  of  tbe  Center\-ille  Bottom*.  For  a  long  distance  it »  noriy 
parallel,  and  sometimes  \'«t>'  dose  to  tbe  Fresno  canaL  In  wma 
miface  a  at  a  higher  dcvalioa  thwi  that  ot  Ficsuocasal.  Attaamx 
points  tbe  canal  carrie*  it^i  watet  aliore  tbe  aorbKC  of  tbe  ai^aoeat 
piuo.  Ponds  and  swampe  are  maintained  with  tbe  water  wharii  Ae 
cuMl  loses  by  penolatMB. 

Tbe  canal,  thronghotit  tbe  last  few  milcw  of  ib*-  fint  twdns.  U^ 
in  a  ftood  chaunel  with  hard-pan  bed.  ThranghoBt  this  vppa  pot- 
tioa  tbe  caual  in  ISfij  lost,  water  at  tbe  rate  of  S,7T  cubk  fcci  pa 
second  per  mile.  Ai  that  time  tbe  canal  bdow  Red  Bank  CiecL 
alxiDl  tweU-e  miles  frnm  ibe  canal  bead,  was  poorly 
Water  was  aUoued  to  9f>read  out  in  pooda.  and  a  fanner 
lying  parallel  to  tbe  pnijutt  canal,  and  generally  very  clo»  to  it, 
ftvqoently  canied  pan  of  tbe  canal  wateim. 

Tbe  water  mabce  of  the  canal  was  bdd  at  an  eferatioD  afi^M* 
greater  than  that  of  tbe  land  opoa  eacb  side.  No  lands  co  tUs  aer- 
tioo  of  Ibe  canal  were  irrigated  dow  lo  tbe  main  canal.  GvDond 
water  was  at  aboni  20  feet  or  mote.  An  indurated  cU)  hard  |Wi 
lies  bdow  ibt  surface  soil  along  tbis  pomoti  of  tbe  casaL  Best 
thraaghout  4.7(1  miles  in  length  of  tbe  canal  its  ■werace  loM  fav  par- 
culalioa  wa«  3.4fi  cubkr  feet  per  second  per  mile,  a  isiflc  le»  than  m 
tbe  12  miles  abm-c 

At  tbe  iKttnl  bere  reached  copioos  irrigation  of  lands  ckne  1^ 
tbe  canal,  particularh-  on  Ibe  soatfa  side,  bad   Iwen   prndked 


WCR     H 


> tmm  tmg\mit  Miil.  ntjiteal  Dmh. f  < 


.vwrK-s  o.v  .iKrff.-'/.i.v  hjthk. 


«>T 


KWfal  yvan  preceding  the  cx{>eriuiralii.  Soil  ih  a  light  mndj'  loam 
with  gtoiini]  wmcr  at  rron  7  to  M  Tcrt  Motv  the  KUrruce.  Tli« 
5urfa«  of  the  canal  was  carried  at  aV»oul  the  cievntion  of  l)ic 
ind.  Laiid  here  is  very  sttioolh.  no  lit){U  It-xcits  nrv  tKceMdfy  1» 
bold  water  in  it?i  chaiinrl.  Tlitr  raiul  u  of  uuifunti  tlimeitsiutis  and 
cbjuaclR,  and  i»  better  tnaintuiticd  than  at  poiiiKabovv.  Then? 
ctrcmtntaiK-e*  all  cimihitic  to  rvducv  the  Ipm  tiy  jicreolatiiiii.  nhtcH 
t.  lot  3.75  miles.  awragcH  1.25  cuhk  fi-rt  per  !«cuml. 
E%'apniatiun  at  the  niaxtmnm  rntc  above  iintnl  would  have 
lOKed  a  tutal  1<MS  from  th«  '.^^>  miles  of  main  canal  uixlci  oni^idera' 
tion  of  a  little  more  than  uite  cubic  foot  i>er  second,  equivalent  to  a 
|t)oM  of  0  (H  cubic  feet  per  Mrcinid  pet  mile  in  length  of  the  cnnal. 

The  water  of  t'roiM  canal  Unw^  iti  luitiiml  chdtnu'U  lhruitt;hiMit 

riy  all  of  the  firftl  10  miles  of  it&courH.      It  lies  In  tbc  Ceiiter- 

rille   Bo^tom.^  for  a  mile  at  its  head,      lis  watci^.   after  pas-iinji 

Pthniaiih    \AHig    Cat,     are    i-arricd   into   !jout;hs    ami    depicwuOD>, 

fi«lttcntlj-  with  a  levee  only  aloiif;  iu  south  bank.     WiIIowk,  weedt 

L«tid  gTa»et  gruw  in  the  walci  and  o»  the  hunkK  of  the  canal  iit  tbi» 

fttity.     Ill  Muil  Creek  niid  I-nnchcr  Creek  the  canal  water  flowx  in 

tiK  Iwtlom  i>f  a  tiArmw  deep  cltatitMrl. 

At  the  time  of  makinx  the  experiments,  in  JniK.  IR82.  there 
115,51  cuhic  fn^l  uf  water  fier  «cci>nd  loHt  from  the  canal  in  tlte 
Brut  11. U'  nitlc«  of  its  course  below  the  point  wliere  it  lea\-es  tli-^ 
rivet  buUniiui  The  Uv»  of  water  u-a»  at  tlic  rale  of  U.  I  cubic  fert  per 
id  per  mile.  Thit  );nrat  Ium  must  be  ascribed  priiiciiwl ly  to  llic 
ibtorbtng  power  of  the  dry  su1>soiIs.  There  can  be  no  doubt  tlial  a;* 
ind  water  ri«ci>  throutJhout  \\m  dUtrict  the  niuount  which  the 
lbsoil<t  absiiri)  will  decreaM.-,  aud  it  may  lie  e\-en  that  the  time  will 
come  when  ibc  fiuw  of  the  main  canal  will  be  augiueutcd  at  potnln 
wlien  it«  water  tturface  lieK  hir  lieluw  the  surface  of  the  eruund. 

The  Kiuuod  water  plane  was  already  <|tlile  cIih<c  to  tlie  t;niuiitl 

near  Fmuiu  canal  in  its  iKXt  section,  Irom  the  Limluugb  dam  <lhc 

.bead  of  Fresno  Mill   ditch)   to  the  bead  of  Wiisliinctnn   Coloaiy 

a  distance  of  7.0U  mile«,  tbrougluml  which  llic  total  Ios.n 

by  percohition  was  only  A.'iO  ctibic  feet  per  t§ccond.  or  0.74  cubic  ferrt 

Kconil  per  mile.      Here  tbe  dcplli  to  gmund  water  ranged  only 

f^fnnn  4  to  10  feet,  and  ihc  surface  >oil  and  .sulnoilt  were  kept  Mtur- 

■led  by  water  diverted  Tot  trrt^utinu        The  caunl  1ie«  in  a  natural 

1.  its  water  uirface  i»  generally  twro  at  hat  fcet  below  ttw 

irtextif  the  sriinnd. 

From  tbc  bead   of  Washington  Colony   branch  the  nudn  caxul 
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tlow^  fur  four  ittiirs  in  nii  nrtiflcial  channel  of  uuifont)  dimenslous  to^ 
tlte  ntUroad.  Wntcr  is  carried  nhotit  at  the  ele\*atioti  of  the  Mirface 
of  Ihc  tt<^t>t*'l'  1'1'L*  lantH  ndjacent  to  this  part  of  Fresno  canal 
xvvir  prnvticnll)-  utiirTi);ntotl  iti  )S^  ;  gruuiid  water  wati  not  a.H  near 
lite  surtKC  as  in  the  i>rec«dtiie  canal  division.  The  total  loss  in  tbii  fl 
divtHicai  of  the  tnatii  canal  was  found  to  be  i.&l  cubic  feet  per 
>HrO\m<l,  i»t  <>,06  cutnc  lect  pcf  s«ond  per  nine. 

Oenten-dl«  aitd  Kingsburg  canal,  for  about  eight  miles  after 
mtchinii:  tlw  top  of  the  bluff,  has  a  course  parallel  to  iU  edge,  and 
iK^'Cf  th^^a»t  (n^m  it  u\Yr  one  IiaIT  mile.  For  aewral  miles,  oom- 
nwuvius  about  oue  mile  below  Ceutervillc,  the  canal  is  only  from 
AW  to  aOO  feet  ili>tAnt  ftvm  the  edge  of  Ibe  hinff.  vrhAA  i&  then  30 
to  90  Cc«l  hticta.  Tbi>  Ivcatiou  in  a  pomts  soil  and  subcMMl  csttses 
lEirrat  Iocs  of  water  hy  pcrcotatiaB.  XeaHy  M  cnhw  leet  per  wcood 
H«re  l«l  hy  Ike  caBal  m  less  tlnn  six  soles;  and  in  in  -Kimih  mile 
tbcauHllDrtw))ea»tbwas.»caWcfeetperarooa±  i 

tT1u»  last  tvsailt  »  based  on  aeasnraDents  ci  the  flow  of  water  ^| 
onf  tvo  wins,  oae  wtta  apart,  aifumtly  in  good  cuoditMML )  ^\ 

The  STcnsc  laaa  per  niAe  bam  the  caaal  m  the  &.50  miles  of 
the  ■Ff*'  Ji^i^Kia  vxaaaiocd  «ss  IVfil  cnfaic  fc<rt  per  svcikkL  fl 

Otfcwmwiifcrcf  tbe  l»B  of  wrter  froa  CMBb  aai  ditcbcs  by  ^ 
liiiriiihiriaM  ttt  ihi    iiTnril  »n  ihr  fnllniiing. 

Cto  J«K  ilsK  tSSS.  E.  R  Omis  ms  •9»£  wtr  far  ibe  briga- 

ft«Mnetri«Kh>VHifeafttihrfMHt«k(K*««>laae«BBd  far 
I.  .ae  eight  fcw  heftoar  tW  lov^-e^       Vsat  was  »eajMaa  ai 


t  >  <cwMk  *««  pee  <aKW8A  MilAwluwi 
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yon.  Tbc  mM  ihrotigh  whtcb  it  flows  is  a  sandy  louu  6v«  todgbl 
*e«t  dc«p. 

On  June  '.'».  1882.  the  w«l  branch  nf  tlte  K|e)t«rA  ditch  wa» 
Bowing  3.&2  cutiic  feet  of  wstcr  per  :*ecoiid.  It  la<it  0.7C  cubic  feet 
p«  Qccvnd  in  xhc  course  of  oiie  mite.  The  ditch  bod  ix^n  in  con- 
»tanl  u-se  fitr  a  lonx  time.  On  the  i«ame  day  tlie  taut  branch  fif  Iht* 
ditcti  Ic&I  0.47  cubic  feet  |ter  accoiid  in  the  same  dislaitce.  The  flow 
■t  its  head  hod  been  3.97  cubic  feet  per  neoood.  lioth  of  these 
bruiclM*  arc  about  four  fret  wide.  Cmutnl  waler  wu  7  to  9  feet 
bdow  Ibe  snrfacv.  Soil  a  a  sandy  loam,  probably  uboul  eight  fctt 
deep. 

Od  June  :J)Uh.  ISfB,  a  ditch  which  lea%-es  Prestio  canal  ip  Sec.  5, 
T.  IS  S..  R.  yi  K..  was  carrying  5.t(0  cubic  fiecl  of  water  per  secoad 
otmi  its  bead.  Otw  mile  below  the  caiuU  was  recci^-ing  0.()3  cubic 
fcel  per  pccond.  At  the  S,  W.  coraer  of  the  S.  K.  qtuirter  of  Sec  6 
it  was  rernving  0.49.  and  one  (|aarler  mile  further  wcki  O.IA  ruble 
fECt  per  eccond.  In  the  middle  of  Sec.  1 1 .  T.  li  S..  R.  'JO  E. .  the 
flow  of  tlie  cnnal  wn.i  onl)'  l.SQ  cubic  (eet  per  second.  It»  Aon-  had 
(kcscaaed.  by  reason  of  the  jtercolation  into  subewiK  4.38  leet  per 
■ccoDd.      Thiiv  ditch  bos  an  areragc  width  of  about  eiKht  feet.     It 

ried  its  water  at  f*  ■  trifle  iibovc  the  level  «f  the  ground's  wur&ce. 

The  resolts  of  the  moHSurements  made  by  the  writer  in  1882. 
|hen  acting  in  the  capacity  of  Assistant  State  Knf;tncer,  arc  prcwntcd 
in  the  fotlmvlng  lables,  on  the  next  and  snccedin};  pages,  taken 
fmn  unpnbliibed  recordfi  of  the  State  Engineer  Department,  now 
aboUriMd. 

Whenever  the  incasuietneuts  vnn  made  at  weirs  where  leakage 
B«  Atihpvcicd,  or  at  poinbi  where  conditions  for  gauging  w«re  not 
liifactrr)-.  malts  have  been  noted  as  approximate. 
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LOSS   OK   WATER    FROM    THE   KINGS   RIVER   AND   FRESNO   CANAL. 
I  MeasiiremenlB  by  C.  E.  Gruoity,  AKlsUnt  Statb  Enttneer.) 


Xnuw  iif  l^nal  or  Dlich   and  Loetllty. 


K.  R.  S  K.  C.  one  half  mile  below  head 

Burn*  Dtti'h 

H(tnM;Q  Ditcli. 

Fansher  Creek  (wastage) 

Ditch  on  South  Side 

liiloh  on  South  Side 

K.  R.  &  F.  C.  «t  Hawkins  Weir 

\Vasta«:e   

Wioh  on  Sooth  Skle 

K.  R.  &  F.  C.  iu  Reil  Bank  Creek  Flume 

lV>s  Ctrek     wasJaKe'         .... 

Wtch  on  Ni'^h  Side 

K^g^rrt  P;tv-h 
K.  R.  k  F   C.  j:   Fjy^TT^i  We-r     , , . 
K,  R,  >\  F.  C.  WVs;   I.-.ne  o:  S,-v-,;v'a   IT 

iv::.-h  ?^-o:h  S-vi<^ 

S»-Att.'.-   C^v.    I»-.:,-b 
K,  R    >\.  F,  C    *:  '  jwr  ?^-a3,i.  C-v.  «>=■ 

Sia3.v  C.<    I' 

S>.-j:s,-.    C.v 


K   'I   X  y  C    l.-*?-  :^-i? 
s.    S.    ,\  ";"    •-■     >^  v'.N-iv  V. 


^:.^      \Vf- 


Distance 
Below 
lle«d  of 

Mites. 

Discharge. 
<cn.  fU  per  mec.) 

Ualn    iMttned 
Canal,  i 

Litu  belweeu 

Still  Ion*. 

(en.  R.  im 

aec.l 

Total. 

Per 

JJili-. 

0.50 

133.83  ' 1 

i.o-,> 

0.S 

4.W 

3.23 

S.W 

0.30 

; 

8.U0 

....       4.06 

43.3S 

3  77 

9.0(1 

0.05 

S.OO 

•T$.I8 
....      O.IS 

n.ott 

■'04 

liw 

S0.40      .         ' 

lS.ii 

0.15  1 
3_3S    j     16..50 

l«-t«i 

3  l-i 

MT^ 

4.67 

l-.7."i 

■".Ti 

IT.r. 

•«*..>: 

IT  ■<' 

i'.*. 

l-i1 

3-* 

l-'.L'^ 

•,»vT4      . 

. ^  >' 

1  4ri 

"^  \ . 

it; 

:-  ;■ 

i..»> 

>-. 

it.      ^" 

1  i:^ 

Z^    *i' 

:i  3^ 

■  -  I 

*-■'"  ■^'" 
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LOSS    OF   WATER   FROM   THE  FRESNO   CANAL. 


N'kmc  nf  cuul  or  Dllcb.  ami  I.ocalllT. 


Beloir    I 
Bewlof 

<'anAl, 


l>lachargB. 
leu.  n.  iwr  «er.  i 


'  Ijm  belirn-ii 

ijlatlnoa. 
I    (Cii.  n.  per 


Hain 
Catial. 


Kkkro  Canal  at  Road  Bridge 

Ccnlerville  Rranch 

Lone  Tree  Branch   

Ditch  on  South  Side 

Limbauffh  Dam  r>itch   

Frr«ao  Canal  at  LimbaugU  Dam   

Briton    Canal 

Hisen  Canal 

Fresno  Canal  at  HoWer  Dam 

Easterly  Ditch 

MaltetB  Ditch  (Nottht 

Malten  Ditch  (Central) 

Washington  Col.  Rranch 

FresnoCanal  at  Head  of  Wash.  Col.  Branch 

Fresno  Col.  Canal 

North  Central  Col.  Canal     Sl.Si 

Main  Central  Col.  Canal 2;t,-'^' 


J 

1 

1  381.IW 

1 

■<    1.2.1 

l.T.'i 

17  m 

1 

:i.2.'i 

i«l(  3» 

■J.  IN) 

'  (1.5(1 

I2.ft0 

! .    .      .   :.V*  72 

ll'-W 

i  I3(».(»8    

U.Oii 

(i.;io 

N.tNP 

14  09 

14.<NI 

1»7.KH  1.    .  .. 

iT.a-> 

i   ....     [  5,(iO 

lo.ai 

'   K.30 

iii.tm 

' ■    L.ifl 

l«..'iO 

+1  5« 

lit  .-"lit 

fl».4(l   .... 

13.-VI 

14  15 

,lHv«rtc<t|  Total. 

I 


I  Mile. 


(6..)1      H  4!i 


l.t  H8 


a.Ki 


5.20  '  ft  74 
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LOSS  OF  WATER  FROM   THE   CKNTERVILLE   AND   KINOSBCRC.   C.\NAL. 


C.  &  K.  Canal.  V.  Mile  Below  Head   . 

Ditch  on  West  Siile  

do 

C.  &  K.  Canal  at  Weir,  in  Sec.  23 

Garfield  Canal    .  .    . 

C.  Si  K.  Canal  at  Weir,  in  Sec.  2(i 


O.m      .Wfi.OO    

5..i0  '   S.IIK 

5.75  ^              .    4.00 

COO  251.<XM   ,... 


85  .M  15  tU 


i   ■"■■  1  I 
7.IN)      ...     ,2tl  tf>  !- .  -.iao.-'B  ;« 

7,00    irj,oo  I  ...  J ,         I 


BWBBTLAND  8   NUT  LOOK. 


This  novt\  cxpedienl  far  sccnrins  nttts  oa  nShatj  Imts  and  etae- 
wbere.  H  the  iowntioa  of  Pr.  \V.  P.  Swvvtbiid.  of  tbis  City,  anl 
from  9DSK  spccjiaras  of  bsleiiuigs  moiioed,  mkjuu  lo  ubhct  tbc 
imcaded  pwiwee  in  &n  adminUc  aunncr. 

Ifaov  luft  bcvs  M  mwMKTnu  nttnibo'  oc  bkcssbicu  detrats  or 
hwawiniT'  of  one  Icind  or  anotbcr  for  tids  pmpoie.  boi  ooDe  that 
hare  ao  iir  «s  ««  kanw  cnMnMiufcit  bw  taoMgh  to  senm  gcttcnl 
Sack  derioec  hft««  titter  Jcpaaded  upon  dailkitv-  to 
emitiM  on  ibc  bote^  ot  to  pn^rvot  llic  Mts  bo^  tuiuin); 
hr  3Bt  ■cchMriPtl  otftlnictioa.  !■  tkc  pnacnt  c»c  both  oT  ttaeae 
iMCcaabtard  in  ^c  faDowtay 
A  ^fl«D.  vttslKt.  pwiLrabty  cf  fctt.  isJwnwKdwittiaOMepfaatic 
sack  ■»  atykilna.  «r  «>3r  Arac  vikk  that  iri>  hvdro 

!  sfcartwfc  ihiMiHi  rftt»— bk    WmOc  MRsaR  3Em«d 

tW  ttran  ««hv  HlbAr  M  ctebc  boBMc  and  vUk  tU 

eiaBc&tfMMi>»"ai»~  ■!■>  Ike  CKiBs  erf  the 

itkt  *««nMS,  «rhBRk*K»^kM^s&   ftcaias  a 

:te  vIkIi  «ltt  WNt  OMi  «■<  km  sdfe»  S«  Ae  face  «f  lee;  oe 
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vTcncb.  If  the  nutfi  arc  to  be  rvmovnl  the  fibr«i»  matniiil  Iwroad 
the  inner  fnra  of  the  nut*  i»  nltnv«l  ofT  wbrn  the  nut  b  fomd  bull ; 
no  mon  tim«  IkHmk  trqtiinMl  iliitti  in  the  cu«  of  anlockcd  nuts. 
It  win  also  be  undcrstoiid  that  tlir  screw  threads  an;  protected  bum 
carrosjon. 

The  appeanoce  or  the  joint  when  rabMrned  in  thb  nay  is  quUe 
twtt.  and  as  the  extra  lalmr  iiiirnlviil  is  m>  nidte  than  puititii;  on  the 
vasben*.  there  will  not  be  the  objection  of  »|>ccial  nntx.  ipccial  toohi 
or  extSK  labor,  things  thm  iirt  hnrd  to  provide  in  the  routine  or  track- 
men's work.  We  are  much  interested  in  Nrcing  an  cxpcninent  made 
with  lhc»e  hx-k  pnto  on  «onte  ' '  pernument  wny  "  and  expect  a  good 
report  uf  Utctu. 


STAINBO  GLASS   IN    AUimiOA.. 


A  recent  roatribution  in  the  Forum,  from  Louis  C.  Tiflkny,  of 
New  Vtwlt.  Httder  the  aotnewhal  bombastic  title  oT  "  American  Art 
Saprcmc  in  Colored  Ghia^"  will  lie  a  surprise  lu  at  least  nitw 
tenths  of  the  people  in  thi»  country.  It  \%  commonty  sapposed  that 
colored  bI&m  was  a  part  and  portion  of  old  coontry  cotbednk.  an 
ait  like  tome  uthcn,  bom  of  rcliKion:!  zeal  and  resouivea, 
bat  Mr.  Tiffany  claims  that  this  country  is  prerminenl  in  the  an,  or 
"supranc,"  as  he  chmwrs  to  call  it,  IK-  ^hows  tbnt  Ihr^  result  is 
mainly  Iccausc  then*  is  no  Fnthralluicnl  of  tradtlloii.  and  pi-uple  set 
out  in  their  own  way  to  produce  beautiful  and  pleasing  designs. 

Mr.  TifCiny  begins  his  article  in  the  fullowiriK  wurdH  : 

"Walter  Savage  I.nnilnr.  it  is  <a\A,  wtmld  tint  vi<it  America 
bccaoM  there  was  no  stninvdl  kIuss  to  be  mcq  here.  Knee  the 
eccentric  HugU«hm:in  made  this  remark  grent  changes  lin^'e  taken 
place,  and  loday  tlii*>  citnntri.-  ii n<pi est imi ably  lead*  the  n-urtd  iti  the 
pcDdnction  of  crjlorwl  glass  wiiidnw-i  of  artistic  value  ami    '  -vc 

unportaiKt-     The  truth  nf  thi«.  fit.-itt-m<.'nt  is  not  tM-rli.-i|M  ti.  ,;■ 

Dijicd  c\Tn  by  onr  own  people,  for  you  will  li»ok  in  vain  in  lUe  (treat 
■  ftTiitc  City."  on  the  shnrr*  of  Lake  Michigan,  fiw  a  department 
in  tbe  Exposition  devoted  cxclusi^-cly  to  exhibiting  the  results  of 
the  development  in  this  fwrticular  art." 

It  is  outewufthy,  and  [o  be  regretted,  that  there  orv  do  cxhiUta 
of  till*  kind  of  wof  k  at  Chicago,  besides  is  rvmarkabic,  because  in 
arta  of  tbe  kind  not  owcntially  nlilitnrian  we  are  charged  with  a 
want  of  ta»lc  in  tticb  productions.  There  are  other  such  otni^ons 
ai  tbe  great  bir,  and  the  cimimstJirKe  recalls  a  remark  of  tbe  ami- 
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nhte  Mr.  Pickvrick,  that  "  people  usually  pride  tbemselres  most  on 
wluil  ihey  Icust  understand." 

Sl:ititc<!  or  colored  gl&ss  is  becoming  more  cmnraon  as  c\*eT>-nDe 
tUDSt  ubwrvr.  and  we  predict  tb.it  tinie?is  there  is  a  high  duty  placed 
npou  it  that  American  &kill  will  tu»tiife»i  itself  ia  producing  sud) 
work  at  a  gnratly  reduced  cost,  and,  tf  let  alone  by  our  paternal  1egi»la> 
Ion,  will,  iiti  doubt,  brnxime  au  article  entering  into  export  trade:. 

Wc  are  unable  to  transcribe  eaough  frum  Mr.  Tiffany's  artidc 
to  expl.iin  all  the  points  wbcnrin  American  artists  ha\x  added  to  the 
art  of  prrparinf;  stained  kI^i^^-  t)ut  will  mention  a  few. 

Ia  producing  draper^'  for  figure  work  the  old  expedients  were 
<expeB^\*e  and  imperfect,  consisting  of  compounding  a  large  namber 
of  pieces  side  by  side.  In  this  ctmntrT  the  glo-ss,  when  in  a  plas- 
tic state,  is  fonrcd  into  foiiAs  and  wriakles.  producing  a  realistic  eflect 
At  little  expense.  P»im  ts  almost  nnosed  ta  this  conntf)*.  EARscta 
««  pTDdocvd  by  colonog  and  anrnngemeot.  and  thoii  the  worfc  is 
oMCe  dnnbh:  and  subsuntial. 

The  pcwcesses  of  the  work  are  lhn&  described  by  the  writer : 

"  Tbe  (ona  of  the  win^low  having  been  rboeen.  the  artist  pn- 
pares  his  color  sketch  in  orOrr  to  get  his  campOEOtim  for  the  caitnoo 
aad  tbe  scbene  of  cobs  for  the  ^Iss^^.  Fnun  this  sketch  a  bill-«iz<d 
«ai«Daa  s$  BHKle.  tbe  ftgurts  ia  which  should  be  studied  carefully 
ftvai  life.  When  the  cartoon  is  comideted  two  tnnsfeis  sre  made 
4B  n^er.  jntf  a»  as  canfacoidnsi  makes  a  transfer  Croat  bcr  pattern 
to  Uke  lioeo.  One  of  these  tnuofers  i«  kept  ms  a  guide  fbr  the  artist 
wbo  kwb  tbe  ybuu  together :  tbe  other  i»  diritSed  into  patterns,  the 
dinBOBS  talknnac  tbe  ptoccs  «t  tbe  kad  Vaa  aa  tbe  artooo  iodi- 
CBlcs^  TbcK  divMM  pcccs  an-  tbeo  imaaRtd  opoa  a  glass  easel. 
whieh  ts  placed  ugaiail  tbe  l%ht.  Tbe  artEsL  having  pcevioaoly 
ideKted  tlK  gls»  («i)«iicd  or  caused  it  to  be  aide  Dttder  hb  Miper- 
maoH.  cbooaefl  a  piecv  of  ^bafl>  be,  we  wiU  sar,  tbe  sleeve  of  a  gar- 
immL  i*ac  leaMVHig  6«ak  tbe  easel  tbe  ftfo  padtni  so  that  be  max 
posstbeilass  towten  hMHetf  and  tbe  a^A  over  tbeopening  left 
b;  tbe  nmoval  m'  tbr  pspet.  Having  fbaad  ibe  pmper  ptecc  the 
gteicr  satis  tbal  {Kictai<a  of  tbe  ^hcet  that  &>  t»  be  coL  pbccs  tbe 
fapcc  fonen  «p«  it  iAtkwtii*t  the  edges  «rilb  a  <fiatnond.  and 
tMvitr  fttttngE  OK  claec  t»  tbe  ionn  ihcMXed.  When  tbb  piece  nf 
g^MBt  cgeiMpwfcfe  ex«c^«  wilb  tbe  t>«|ialf>  it  is  placed  upon  the 
(^aseasdawl  betd  va  pMataon  w^  wax.  taking  Ae  place  of  the 
fifcr  paMMflL  TbiB  B>  wtiJBWrd  aiUil  tbe  cMw  wiafciw  is  cut  and 
ylunt  lifMa  tbe  «a«i.  VMaa  Itea  «» liHc  Ac  MtSsK  mgr  see  reason 
«*  aMdfi^  or  •c^Mge  ighMi  tbt  «ri|telt  e«kir  scboBC.  or  <nn  frocn  tbe 
m  tbe  oinuoa^  vk  be  auy  And  peKes  of  ^laas  which  gire 
duB   Aal   •*T*rt*T'*   ta  citber  the 


w  tbe  nctviMk  . 
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NAVAL    COMMAHD£RS  A8    HAVIOATOBa 


Before  naval  officvn  of  the  line  asnimc  tbe  manafcrnivnt  of  the 
motirr  power  and  maclifncr}'  of  war  veMeb,  il  will  l>c  m  well  to 
cotMJdcr  how  Tar  they  ha^'c  gone  in  navigation,  including  in  that 
terra  the  "  hatMlItnft  "  »(  slitps^ 

In  ibc  Ilritiitb  Davy  tbe  late  aad  terrible  end  of  tbc  Vitiaria 
UnnfTi  up  tht»  problcni.  Tltt«  great  vcjikI  was.  evca  in  her  short 
CArc«-r,  once  Dtrattded.  ond  wit'ed  b>-  n  luck>-  wind  tlini  cnablvi)  bet 
bving  pulled  off.  Tlie  L'apiam  was  Iwtt  for  want  li  stabilitv.  but 
^taliility  should  not  Wa  ^lystcr^■,  and  Ucbargcablc  to  errors  of  compa- 
tatiao  that  have  nn  parallel  in  dctvnnining  the  inotiv-e  elements  of  war 
veswU.  The  SHlten.  aucilbcr  pon'crful  wai  vcmkI.  wan  "  bun);  up" 
on  ibc  roclu  about  three  year^  ago.  I>cr  Tep.iiring  ur  rebuilding  tit  not 
yet  cocnpleted.  The  Haxf*,  a  third  great  fchip.  was  aIm)  driv'eti  on 
the  rocks  and  "  blasted  ofl*:"  she  tno  mint  be  Trbollomrd. 

Tbe  W'arspiK,  flagship  oC  the  BrttUb  M|uadron  on  lhi»  Coast,  got 
«n  the  toeks  near  Victoria,  B.  C.  la&t  year,  and  was  much  damaged. 
Tbe  Vndauutti,  a  ritM-cUi»  cruiser,  has  been  »ttandcd  nn  tbe  roclu, 
■ml  Ixrth  tbc  Tiaimii  and  Af»ih,  »ew  cntiwnt,  were  run  asliore  when 
manenvrtinn. 

In  tbc  last  }-c«r  ibrre  ironclad  «hips.  one  anuored  cTUt«er.  nod 
thrar  unarmtnetl  cnitMrs  have  liceri  unRtted  for  dut>'  by  arciil«ntsof 
navigation.  In  other  couutrics  tlic  polic>-  of  the  service  'v>  to  conceal 
aoch  mbbAps.  andthetvhaK,  noilt>ubl,  lieen  a  piupitrtiixiate nmonnt of 
bluudcring  all  aruuod.  TIktc  Bbuuld.  indeed,  be  more  if  taken  in 
prupovtioa  to  tltc  iiuml>cr  of  %-e«^Is.  because  uo  other  nation  baa 
aocii  nwDurces  for  training  comiiiandeni.  or  half  oa  many,  to  train. 

Contra^ctl  by  mikAgc  with  nirrvhant  steanicni  coin|>anM)n  t^  out 
of  tbe  case.  Xo  compnity  could  maintain  a  line  of  steamers  if  there 
were  one  half  the  nc^i-idents  lh.it  ocvtir  in  tbe  rural  ser\-te«. 

Il  may  be  uid  war  vcaada  are  heavy,  unwieldy  and  have  to  per- 
evolutions  not  required  in  the  case  of  inervhaiit  sleatnera, 
rhich  is  true,  but  when  the  causes  of  ncoidenb  are  looked  into,  ■ 
lariie  ahare  of  theni  come  fmm  a  want  of  navigating  nkill  and 
knowledge,  as  in  tbe  case  of  tbe  Vittaria  and  the  Smlfam.  Tbe  &cl 
is  there  is  tc»  much  college,  and  too  little  tea.  in  the  modem 
melbodaof  edocatinx  <»val  ufficeni. 


ein 
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PWANCIAL  WHUiIS. 

Tlic  folIon-inK  extract  is  reprinted  TroDl  an  article  in  the  tVai 
bMAluv  it  coiitiiin>  n  iiitnibcrof  new  "ideas"  on  tHc  ^\vkt  probt 
Ibot  will  tic  of  interest  at  thisi  lime. 

"The  tni«»tar\-  sy*iUTi  of  the  I'tiited  Slater  adopted  in  1S7S  bas 
wiini  tt«;ir  out.  This  s^-stcia  wciil  npon  the  theory  tliat  a  cheap 
dollar  is  n  Kix>d  thing  for  tbc  poor.  Silver  was  the  cheapest  mnierial 
that  ccmUl  be  found  of  which  to  make  dolUrs^  af^er  paper  bad  tM«n 
rvjvcted.  as  it  tra»  in  the  elvctioas  iivhicb  followed  President  Grant's  { 
\'Tto  of  the  InSatkai  BiU.  So  siK'er  was  taken  up  as  the  next  wx>t>c 
thin)-,  and  has  been  cuddled  and  uiade  moch  of  during  tbe  fifteen 
Mib^rqiKtu  \-ears.  Bat  it  is  nvw  fdain  that  silrrr  ha.s  done  no  good 
Iti  onyNxly  Most  petifilc  are  besianin;  to  inspect  that  vhat  the 
poor  ntan  mtllv  ncvds  is  the  best  ktnd  of  atouey  that  the  world 
aSbnb.  aad  m^  the  wiirst  kind.  What  wooH  be  Mk  aloation  of 
the  (v><r  man.  n:>^rdcd  ms  ■  saringN  depositor,  if  all  hl^  raoocyl 
»botUd  be  rcpa>-ablc  io  rnncb  worth  uoly  6fW-&vc  ccnta  to  the  dollar .'  ] 
What  would  b<  hK  sitttalsoa  as  a  labenr  for  hne  if  Ins  wages  sbaBM 
be  payable  at  tbe  Mne  rate?  " He  wooU  strike  for  Ugbcrwasea." 
WDolil  be  *  Xcs.  he  wuaM  be  ceanOed  to  do  that.  vaStsa  he  wss 
<riBuif  to  ioet  hall  of  tbe  pajr  he  had  reoemd  bdatc:.  Tbes  the 
tWMti»a>  whether  tbc  stnlie  w^foH  succeed  wmdd  be  omi  M  AsfKile 
a«d  wmM  aoc  be  xctlad  nnder  three  ntas  at  host.  The  qnplojer 
woM  saf  that  he  cobU  aot  nisK  the  jnoe  of  hts  goods  so  as  tu 
PTceap  hittivtC  becmsr  fats  cgiiluaKTS  wobU  ant  paT  ths  advance  ; 
*ad  so  iocth  a»d  m  oa.  If  the  poor  saa  •txc  ooee  bcoqght  into 
etec  cotttact  awt  acqwaiabttce  with  the  U-ooat  4oBv  that  Coogxeu- 
«aa  Btmt  ami  Ctrnjii-bimum  Brjaa  vast  la  face  ^ik  him.  be 
waaU  laafce  it  tvi?'  atwesbag  ftr  thi  ■  Ihcy  «o«M  be  "  held 
w^"  9tmxr  ma  of  the  mad.  lii»RaSr«BCfv«i»thflM  u  ^av- 
aaatltaa  feaai  dM««hac  they  «mK  ••  ^  imt  Thf  iilBiu  JirTn 
the  taMte  «r«bnr  e«ttlM. 

A>lhea&<e«l  Aalkv  racBiM  *a«  vwv  a.  tec  «f  other  oMit» 
«at  MiathefcMof  y*^    O^  ta^t  »  |^t  wjfch  ^am.    Ooe 

(aa*4<K  jcateaiwih  of  atvvr  iMi   ^  ^oB  wacth  of  geld 


thii 


AU  Uicm:  MiittTy  nUl  tliiDK^  |)roccrtl  uputi  Uie  tbn)ry  Uiiit  if 
the  Gov>rminrttt  vill  nnlv  ilrvisc  some  kind  nf  cheap  dollar  Ibe 
people  will  be  able  to  ^c1  it  caMl>'.  but  (bat  eacli  dollar  will  still  buy 
100  crtit.'^  worth  of  all  ihc  coraitiodilics  netdcd  in  keep  liouse  with, 
jtktt  the  tame  aft  n  ({old  dollar.  Thtpt  expectation  i<  n«  philowiphiool 
ms  it  would  be  to  Mtppo»e  Ibat  a  doxen  gamblers  ^hut  up  in  u  clo«e 
room  eould  increase  tlietr  total  wtniiings  by  using  pecteboord  chips 
instead  of  wooden  oocil 

\Vc  do  nut  mi-an  lo  deal  b-irslily  willi  i)eoplc  who.  with  hoiirst 
ptirpi^«c.  ImoR  Torward  what  llicy  consider  to  be  remitbci  for  the 
troublci  inlo  whicli  silver  Ie>:is]atiiin  hiii'  br<)Ut;bt  tis>  Mont  of  tbcm 
have  had  silver  dinned  in  their  cars  until  they  really  tliinlc  that,  Jn 
ofder  to  ban  any  money  at  all  it  is  necessary  to  dilute  it  and  make 
it  half  K<md  ami  half  bad.  A  writer  in  the  'I'tibunr  axkii  that  paper 
whether  it  Lt  not  Inie  Ihikt  the  JU'-I'.OOO.IKK)  of  Mk-er  ceftihcatei 
«.>^i  ■  -eiit  that  tiuraber  of  coined  siU'cr  dollars.    t>einx 

t1  :iiteiit.s  am)  propose*,  A«  tliotigli  the  coins  were  in 

cuvuUtux)  Till-  Tiihutif  replien  iltni  ibcne  cerlifii-jiteH  derive  their 
Kold  value  frum  llu-  civilil  of  the  r>ovenimt-iit  and  it-«  [tninii>c  lo  keep 
the  two  metalK  at  par  with  rach  other:  hence  that  the  existence  of  ■ 
ciKTT^piMidini^  lot  of  Mlver  coins  in  the  Oovcuimeiit  vaulLs  i.-*  of  no 
coni'eqnencr  whatever,  and  that  these  silver  coins  might  as  well  be 
sunk  in  tiie  Atlantic  Ocean,  Vcr^'  true  and  very  well  [mt,  bin  the 
Tribmnt  tfxs  on  to  say  that  the  tndy  rcnl  silver  dollars  lliat  rimtUte 
ore  the  ^7,iHK).lHK)  that  nte  moving  about  in  the  pockets  of  the 
people.     Now  thi.".  f.%7,orMt  fioo  is  jus-t  as  much  "  fiat  "  money  as 

any  p*rt  of    the  S-TJ-' which  ukes  the  fonn  of  wlvei  cerli6* 

catok      If  these  dulU^  irt-ulatiU}:  **  their  htdlion  value,  every 

CDC  oTtltna  wmM  drop  to  .Vi  cents  and  probably  lowci,  since  the 
cnntnerrial  world  wonid  expect  tlietn  to  come  on  the  market  as 
tmllion  twfi>re  very  long.  Tbi^  the  Trihunr  hit*  not  quite  made 
clenr  tii  it*  conrspondent. 

One  of  the  odditie*  of  the  sitnation  is  that  many  people  who  hear 
and  lead  about  llic  "  fifiy-ccnt  dollar."  uitdenttandin^  thai  it  mcutu 
the  luh-er  dollar,  refuse  to  accept  these  dollitrs  nl  all.  They  nill 
accept  two  bnlf  doll.iis,  or  a  silver  certificate,  without  question,  but 
a  "cart-wb«l  dollar '"  or  n  "bttward  dollar"  ihe>'  will  liaiv  noth- 
ing to  \\n  with  t)f  courv;  iheic  people  are  mistaken,  'rut  can  we 
expect  that  all  the  people  will  understand  tbeiie  intricate  matters 
after  Con^ie<s  ha^  muddled  thetn  over  and  over  again  fiv  thirty 
yean  »o  that  only  a  minority  of  the  people  know  what  it  \%  to  bav« 
a  aouttd  monetar>-  >yMcm'  Tlicite  jicople  who  lefuwr  the  ciut-whecl 
4)aIW  ill  tnulc  are  itol  more  obfuscated  than  the  silver  editors  who 
ilMisI  tlut  tbcy  can  be  cinupcUcd  lo  take  tbcm.  "  Are  tbry  itot 
lexnl  tender^"  aftk  Ihcftc  sapient  writers.  "Why  then  should  not 
cnrybiMly  be  compelled  to  take  llicoi*  "  This  phraseology  ttelrays 
iCtKVance  of  the  fact  Ibat  legal  tendi-r  luw.s  operate  only  on  lont  vot)< 
traetiL  They  have  twthinK  to  do  witlt  the  t^rcsent  and  the  future. 
Tbeiefore  if  a  grocer  declines  to  take  ul^-er  dollars)  for  lea  and 
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cnuittcA  sold  over   the  counter,  or  if  llie  customer  refu.4e  to  take 
thtmi  ill  the  way  of  ctiange,  tlie  fact  thnt  they  are  legal  tender  U  of  j 

HO  nCCOMtlt. 

Hor  th«  fir^t  titttc  in  a  wlioU-  generation,  tltere  appears  lo  be  the 
stKU  of  »  dawiiiuK  of  (.-oiiiinon  fx^ase  on  the  subject  of  money  and 
finance." 


AIB   TRANSMISSION. 


Mr.  John  T.  Xicholsoa,  B.  S.,  a  member  of  the  Canadian 
Society  of  Civil  Engineers,  has  prtjiared  and  read  before  that 
Society  a  valuable  paper  uo  the  "Transmis^ROa  and  Diaiributiau  of 
Pvwer  by  Air,"  that  coiaprebeud*  the  latest  knowledge  and  pradicv 
in  tbt!i  method.  The  quAntitics  dealt  trilb  in  the  paper  arv  lechn;c:al 
Kod  in  some  respects  rather  complex,  but  are  coosenati «'e.  Tbc 
whole  problem  of  air  transini^oa  is  oanowed  down  to  ultimate 
efficiency',  so  tbc  theories  of  nir  o>inpnn«jon,  and  cvxn  the  mcclian- 
i^i.  i*  K»iDK  interest,  because  of  llic  exhau^a-e  utatioeut  the  sub- 
ject has  recctiTd  during  fi%x  y«ars  past. 

Mr.  Xichobon'ft  condnskxM  a>e  as  (bllows:  I 

"  In  condudinK  thiK  part  of  the  p>aper  it  will  be  wdl  to  rccxpitu- 
latc  in  brjef  ibc  Mvenkl  efficiencies  of  tbe  diSercul  parl^  and  the 
combined  efiicienct-  of  the  whole  sxstem  for  mk  or  two  of  tlie  cases 
moM  likc-Iy  t<^  cK-cur. 

Tbe  tnccbank-al  cffickocy  of  tbc  compnssutg  aachinc  may  be 
Saic^  taken  to  be  O.SO  :  tb«  Par»  instaltaboo  cuwpreRwrs  ga\'e'  this 
Tonlt.  and  «ilh  tlic  ocv  3000  hone  vcanprenors  Riedlcr  hi> 
obcained  tt.!».  A  turbine  will  giw  frtan  0.73  to  O.SO  fur  the  same 
ratio. 

The  theimodynamic  effictency  oC  the  ooatpresBcm  is  far  a  single- 
St»ge  ci->f^""'*->'^T  with  si»ay  iqjcctioa.  <l.85  and  tor  a  two-stace 
cotapces- 

Tfae  i<»  III  kbt  anJKi  dne  to  lealape  aad  611  at  presson  jbr  a ' 
fivc-mik-  traaaaaisrioB,  may  be  put  at  S.S  per  cent..  »  that  tbc  e£* 
cinc)-  oi'  tbe  Buuns  is  0.963. 

tite  tbenaodyaaiBic  eflitSeacy  of  a  sinpfe  adiabatic  nolor  with-J 
OM  prdMMcr  i*  0  :  i  two^tage  adiafaatk  mHot,  0.9 ;  gjf  a] 

simple  pRbealcd  ni>'        '    ''to  0.9;  aod  of  a  twoSOitc  prvbealedj 
antor.  t.l  to  !.»." 

Kcvertoif  ttt  toe  cttaenoeA  ^^ivcn,  boo  ^"""h  tfauu  Crani  power 
deveilaped  whk  a  tompKsaat  at  -5&,  cmdoH  BBnsO.9,  aad  pneu- 
matic tmAtit  at  0.&,  wkk^  is  bc)o«  the  estimates  assamcA  ia  tbc 
imipn.  0.>A  s  n  »  \  flS      61. 2  per  oeM.  eftcjca^-,  wlncii  »  actttally 


allaiaed  in  l^ns.  and  can  be  altssaed 
tbe  beA  class. 
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Mr.  Xicboboa'»  mticltuiions  mn  that  after  alknring  for  all  kinds 
of  charges,  a  crtitml  stntJon  ran  furntsh  power  by  pnctiniAtic  i»\*jf- 
ratuH  tnt  J2i  a  yt^r  for  each  hofiK  power,  and  mliic  tt  profit  of  10 
prr  cmL  If  m  the  bannciw  ik  a  good  one  tu  cnKage  in.  The  small 
ic«n  in  this  City  n-i)uM  gbdiy  purchase  power  al  three  times  this 
rale  and  would  save  therebjr. 

Oa  this  Coast  u-here  tm>*stage  cotnpretgion  originated,  ao  for  aa 
we  know,  oar  idcna  of  air  tnuutoMon  arc  baaed  mninlv  upon  rock- 
drillinf:  ninchitics.  aud  other  wastcfnl  apparatus.  Nothing  ba»  been 
done  in  Trhcating  at  the  paint  uf  consumption,  this  is  e«ential  to 
attain  0.9  efficiency,  or  near  it ;  77  per  c-vtit.  L»  the  nltimale  com- 
peted cffivi«Dcy  of  motors  opcratiog  adiabaticallj-. 


Tea   TSOHNICAL.   SOOIETT   OF  TBH    PAOtTIO    OOAST. 


Thia  AKtocinlioii  met  on  the  4th  of  Au)n»i.  Vast  IVnidcot 
Marsden  Manson  presiding. 

The  fcJltMvitig  new  nienilwra  were  el«*rd  : 

jDliiw  II.  SuintiitKeT,  Ciri]  Enginert  S«n  I'lancbeo.  Cat 

A.  IVttoa,  t'ouiity  Surrr]r(»r.    . .    . .        TnLin  touatv,  Cat. 

Two  Ramr9  wvrc  piopoacd  for  menihcrtihip. 

The  rommiltce  on  the  Midwinter  International  ICxpotttioa 
irpnrted  that  Mr.  Alexander  BadUm.  the  Srcretnri-.  had  been  railed 
npcra,  and  that  officially  ihe  offer  to  coii|wratc  with  the  Geoeral 
Committee  had  been  accepted,  and  tliat  the  Committee  frotn  the 
Tcchnknl  Society  wntild  Ix-  notified  in  due  tin)c  vtUcn  tlicir  acrviccs 
woold  h«  dcslntblc.  For  the  pic^vni  nothing  of  a  technical  nature 
it  retjuirvd  in  theorgani/atiiitt  of  the  Kxpnsitinn. 

A  letter  w.-n  read  fmm  J.  A.  Woodson,  for  the  Comintllce  of  Pn>- 
motion,  asking  that  two  delegates  from  the  Technical  Society  be 
•enl  lu  attend  a  meettag  of  the  State  Koad  Convention,  la  Imt  held 
at  S.icnmento.  Scplcniljcr  7th. 

The  Chairman  stated  that  the  Trcsideut  bad  appointed  Mcurs. 
Jaliit*  H.  Striedingcr  and  O.  H.  Buckmnn  lo  act  in  that  capacity. 

Th«  following  report  of  the  commitle*  hawng  nndcr  cnniidera- 
tioa  the  merging  of  ibc  California  FJccthcal  Society  into  the  Tech- 
nical Society  wx*  Trad  : 


San  Francisco.  C\l..  July  7,  1803. 

To  THK   Tr.CIINIC.AI.  SOCIKTV   Ob-   THE   PACIFIC    COAST : 

Yotir  coiniiiitlee,  app<>iiite<l  to  confer  wUli  A  committee  from  Uic 
Califoniia  Klectrical  Society,  for  the  purpose  of  considering  iipoa 
what  basis  a  tiiiiott  of  the  two  MOcietics  might  be  cficctcd,  hereby 
re^xrctfuUy  reports: 

Thai  such  union  niiRht  Ir-  hroiight  about  by  admitting  the  mem- 
bers of  the  Califoriiiu  Klcclrical  Society  in  a  body,  n-sjuftivcly  as 
full,  associate  and  junior  Tiicmbtrs  of  the  Tochiiical  Scx-icty.  upoii  a 
classificatioit  tuudt:  l>y  thvinsutvcs  oii  tlit;  basis  of  tlie  <|ualifications 
as  laid  domi  iu  ttie  consiiiuttou  of  the  Technical  Society,  the  classi- 
fication list  to  he  i^ulnnitted  to  and  approved  by  the  Board  of  Direc- 
tors of  the  Techiiiciil  Society. 

That,  in  such  admission  of  the  raeuibers  of  tlie  California  Eke- 
tricnl  Society,  the  uitiial  form  of  election  be  \vui\'<r(l. 

That  no  i»itiati<  n  fee  be  exacted. 

Ill  order  to  effect  tlie  absorption  of  the  California  Electrical 
Sodvly  u{H>n  ihc  above  b.^s,  your  committee  r'ngffcsts  that  the 
Board  of  Direclors  be  authorized  tn  examine  and,  if  salisfactorj-, 
approve  the  classification  liM  of  the  members  of  the  California 
Electrical  Society  as  by  it  suhiniticd,  and  that  on  their  rccouitncnda- 
tion  the  union  be  etTected  by  niianimoit'i  conwnt  at  a  regular  meet- 
ing of  the  Techiiie.ll  Society. 

G.  W.  DlCKtB, 
JOItN  RrCIIARCH, 
I).  C.  Hknnv. 

I'poii  motion  the  matter  was  referred  to  the  Hoard  of  Director?,  J 
w-ith  f«Il  power  to  take  action  on  the  ba.«is  iin  (nitltiie<l  in  the  report. 

A  communication  was  read  from  Past  I'rcMdeut  Mr  John  Rich- 
ards, proposing  for  houorary  membership  iu  the  Technical  Society 
Chief  Xaval  Constnictor  Theodore  I).  Wilson,  now  Commodore, 
I'.  S.  \a\-y.  The  reMiIutiou  was  accepted,  and  the  com miinic.it ion 
referred  to  the  Ivxecutive  Committee  for  action  and  appro^'al. 

To  draw  suitable  resolutions  of  respect  in  memory  of  the  late 
P.  J.  Flynn,  the  President  had  appointed  the  following  committee  of ' 
Los  Angieles  luembera :  Fred  Haton,  Chairman ;  Btarr  Bosaell  and 
Valentine  J.  Rowan.  A  communication  was  read  from  Mr.  Bosscll. 
wherein  the  Committee  asks  for  an  extension  of  time  until  the 
September  meeting.     The  request  was  granted. 

Mr.  W.  A.  Ooble  ttmI  a  i>ai>er  entitled:  "  Use  of  Coal  Oil  iii 
Steam  Koileis."  which  is  printed  elsewhere  iu  this  issue. 

Mr.  Mnrsdcii  Manson  read  a  paper  wriltcn  by  President  Grunsky.J 
CDtittcd  :  "  Notes  on  Artesian  Water,  and  the  Effect  of  Irrigation  tut  '< 
Subsnrfacc  Water  in  the  San  Joaquin  \'nlley,"  a  portion  nf  whichj 
Mre  republish  in  the  present  i-sstie. 


ULKCTJtlCtTY. 
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Electricitv. 


NOTES. 


Tbe  latest  thing  in  electric  tnatleni  is  the  "  clectrop)ione."  ati 
exag|;rnited  tctcphutic  adapted  to  tratismit  music  and  speech  from 
coacrrU.  tbcaleni,  or  other  places  uf  aniuwrncnt.  tu  l>c  "  rctciM  "  in 
,an  ahridgeil  ibnn  in  diMatil  placrs.  or  for  plcaMire  at  home  in  (irivale 
Iwdlings.  The  method  will  iracltly  suggest  iiseJf,  but  the  mait) 
int  is  in  tlic  scheme  as  it  is  carried  out  in  Ix)udon  oiid  Pam, 
Ifcsdy  oil  nil  extended  scale.  In  Paris  then.*  an-  fiflcen  hundred 
ibKiibers  ii)T  Ibc  cvmpany'a  transinltlcd  amttwfmcDL  Tbc  inittctn 
ill.  no  doubt,  be  cxteink-^l  to  the  HoatK  of  Citmiiions,  in  I^tindon, 
^y  ibe  privilege  ran  be  abiained.  mid  an  extra  price  chained  when 
there  an"  wriramaiie  "  there,  audi  aa  occurred  in  July.  The  main 
will  no  dniibt  be  in  traastnittiog  church  5et\'ice  aad  sennons 
Ihttt  avoiding  the  necessity  of  early  rising  mid  the  trouble  of  going 
10  chuich.  alto  in  tbc  BVoidnoce  of  feci,  or  couirlbotioas,  as  the)* 
aiv  called.  

It  ismnnotinced  thnt  Messrs.  Shippey  Iln>».,  ol  London.  Hnglaod. 
ITC  ttKCceded  in  producing  a  »cn-  kind  of  carbon  filament  for 
IcKcnt  lampft  that  lias  the  i»Topcny  of  ticiog  cut,  rolled  uid 
kpcd.  The  filament*  Ktnnd  a  ^-oltagc  of  300.  The  material  i» 
illcd  fiberite.  On  the  expiration  of  the  Kdi-vm -Swnn  patents  in 
Stnxinber  next,  there  may  be  expected  a  revolution  in  lamp  maou- 
EoctuTc  in  Kagland.  where  the  monopoly  has  been  complete.  There 
nothing  impmbable  to  the  diMxivery  of  a  new  material,  ur  ntlber 
new  floun.x  for  material  lor  Inmp  filnnieiith.  It  is  true  that  Mr. 
li«Mi.  who  is  mmtt  likely  of  all  men  to  diK<o\-er  Mich  a  thing.  ha» 
Litis  efforts  with  vegetable  fiber,  and  no  one  tn  the  present  time 
t  farther,  Imt  tbc  field  is  wide,  and  judging  b>-  oiher  things 
electrical,  the  search  is  by  no  mcanii  ended. 


Tbe  Gctwra)  Hlectric  Company  continue  to  bring  »aita  agaroat 
those  manufactnnng  the  Kiliiwn  fibment  lamps,  and  »o  far  as  we 
bare  notimi  nith  uniform  .•ntcceM  in  securing  injunctiomt  in  tbeCir- 
it  Cooita.  Mf.  Ctliwii  i!<  >uid  to  han  iemorkv«*  after  tbe  6m 
■ring  and  dn-iwin  on  Ihiit  im|>urtAut  iMue  tbal  "  be  always  nu- 
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ACCVStULATOlC  CARS  (H  SAN  FBAyCJSCO. 


pected  tbat  he  was  Ihe  iuvrator  of  Glametit  incandescent  lamps,  aitd 
now  he  fclt  (|uite  sure  of  it."  By  this  time  his  opinion  must  be 
pretty  well  confiraicil  i>n  thai  point.  There  is  an  nlarmin};  iiiferenw 
in  the  di.snt;i)r<l  of  this  novel  invciilioi)  and  the  patents  iheTeon,  a 
■lisrcganl  that  has  not  the  excuse  of  oppressiv'c  monopoly,  because,  so 
far  as  wc  kimw,  the  price  of  the  lamps  hns  been  reduced  as  fast  os^B 
the  iniprovenicnt  in  manufacture  permitted.  It  is  an  iuveution  sar-V 
ronncled  hy  a  good  deal  that  may  he  called  rotnantic,  if  that  term 
vill  apply  to  stich  (htnfi^a,  and  indicates  the  difficulty  of  mnintaininf; 
a  patent  on  any  iuv'ention  of  wide  use. 


AOCUUtTUATOR   OARS  IN   SAN   FRANOISCK). 


If  the  experiments  notv  being  made  with  electric  storaxe  batter- 
ies for  propelling  stre«t  «irs  in  ihi*  City  ate  not  decwplive,  there  is 
fair  chance  of  an  early   abandonitient  of  the  horse  sj'slem.      Wi 
recently,   by  lavitatioti  of  Mr.   Sulro.   the  pre^dent  of  tlie  North 
Beach  lines,  and  Mr.  Sessions,   of  the  Kle-ctrical  Knginccring  O 
pany  of  this  City,  who  have  furnished  the  apparatus,  went  out  li 
see  u  heavy  car  moved  over  the  compttny's  line  by  means  of  tAor; 
Ixittcncs,   am]  must  confess  \n  some  surprise,  not  only  as  to  the  car's 
perfonnnnce.  which  was  perfect,  but  aim  in  re!q)ect  to  certnin  eco-j 
numic  points. 

The  most  rcniarknhle  fealttre  is  the  elimination  of  grades  in  «> 
far  as  power  is  conccrne*!.  The  eomrollin({  devices,  which  are  the 
invention  of  the  Electrical  Bngiiiceriiig  Company,  act  automatically, 
and,  as  the  Watt  meter  shows,  utilize  the  gravity  of  the  car  in 
descending  grades.  This  b  done,  as  remarked,  automatically,  and 
it  is  strange  to  aee  a  car  climh  a  grade,  and  then  descend  at  t 
sitme  .speed,  without  brakes  and  without  adjustment  of  any  kittd 
the  Watt  meter  reversing  as  soon  as  the  car  passes  o\'cr  tbe  cro\ra 
the  grade. 

The  Electrical  Storage  Com|xiny,  a  separnte  organizntinn  that  is 
supplying  tlie  batteries  and  apparatus,  can  certainly  be  credited  with 
temerity  in  setting  out  in  competition  with  powerful  coaipelitors  i 
this  line  of  eicclrical  development. 

Wc  are  not  at  privil^e  of  saying  anything;  of  the  techuical  fea- 
tures involved  in  the  machinery  and  batteries,  as  these  are  the  snb- 
jccl  of  pending  palciit  ap]>lications  in  this  countrj-  and  in  Europe, 
but  trust  that  in  this.  as.  iu  some  other  arts,  our  comer  of  the 
can  claim  a  creditable  place  iu  the  progress  of  the  day. 
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SLRCTtUC  SOifESCLATCKE. 


SUBOTRIO  NOKSNOUATUKB. 


Tbe  editor  of  fnduitrut  amd  /rva  makefl  a  vigurous  attack  on  dec* 
irk  tcmu  u  caiamunlv  cmplofird.  whkrh  u  •liscouninai;,  bccaitM:  vo 
otber  brutch  of  Bpplinl  science  hits  met  wiUi  hu  riucIi  uumiiig  in  Ita 
nomenclatUTva^elvclricitv,  and  one  would  ••iipposc  llut  faervit  Itfsrt 
wa*  logical  rclcvaniy.  An  odi-nntaKc  uf  ibis  otltcrwinc  aloinnt  use 
less  coatrovmy  is  that  it  is  a  Foremost  tncaiis  of  aiialysis.  In  order 
to  dvtensitie  whether  n  name  is  right,  tlie  nature  of  tbe  thing  nanwd 
nrasl  be  critic-jlly  onsiilcrcd.  but  here  arc  the  views  of  tbc  editor  of 
JaJkitfiri.     Speaking  of  llic  Chicago  Congirss,  he  say*: 

"  tn  nuineiichitUTc  they  will  probuMy  haw  little  weight.  Imt  lliey 
woakl  he  a  grtnl  lionn  if  they  lessmeil  Ihc  mtc  uf  a  few  lnn«e 
expressioos  that  arc  now  in  common  use.  One  of  tbc**  is  the 
baxtHUTXi*  term  ■voltage.'  ■J'trtcnlial  di(fc«iicc,'  f«  ' tlifltrfencc  uf 
pabentiaL.'  ix  long  and  cnml)mt)*i.  and  I'.  I).,  Iicing  n  contrnclion,  of 
coam:  M>nni)&  vulgar.  '  KIcctroiuotivc  force  *  is  al^u  long  oud 
Ctttahrran.  and  U.  mrictly  siicnlctiig  wrong,  a-i  tbc  term  ought  ut  \k 
■pfiHcd  only  to  tile  rate  of  fall  of  potential,  not  In  the  diffeTrnce  of 
MCential  of  two  poinLs.  lu  fitatics  the  force,  or,  more  fully,  the 
tcmx  per  antl  iium>,  at  n  giv-eii  p(«nt  in  equal  to  tlie  rate  of  tlccrrov 
of  ^arirntial.  In  mngnctom  the  mognclic  fbvrc,  or  inngnrltc  fnrcv 
per  unit  pole  t»equal  to  the  rate  of  decrease  of  tbc  magnetic  iiuieiitial. 
In  electfostatics  the  electric  force,  or  electric  force  per  unit  charge. 
u  c«iu*l  totbe  rale  ofdccTeaae  of  electric  potential,  Mnxwell  M>tne- 
tima  call*  this  the  electric  force,  anil  aomclimcB  the  elcctmmoiive 
SarcK.  but  he  at*o  nscs  the  term  electromotive  forv-c  when  he  uic^ns 
tbc  Use  integral  uf  an  clcctnc  (oice,  ur  a  diffvrrnce  of  potential. 

This  horrible  cuifusicKt  is  univcr«nl  now.  and  clectromative  forre 
ta  always  used  to  denote  what  is  neither  a  force  nor  a  force  per  unit 
chatge.  but  a  potential.  This  confiiunn  ha«  Iteen  fatal  to  tlw  intro- 
dtxiino  of  elranicsn  of  idea^u.-h  to  mil g tie ti mint  ive  foKt;,  which  ha.«, 
of  connK,  becii  confuted  with  magnetic  force,  »a  that  wc  have  now  a 
dcmble  confusion. 

Still  fntiheicfKiftiiiiw  liarilieen  introdnccd  by  a  few  j^ijOc  iit^t^tins 
fiv  no  ol>vioii-i  rca-iou.  thul  the  potential  of.  say,  a  cell  relates  to  it* 
teraiinals,  while  Iheelectromotix'v  force  refer^tolhc;  complete  circuit. 
This  K  of  couTBc,  only  confounding  matters  more.  Tbe  wonl 
voltage  was  firat  intrfulucrd  1o  denote  the  presstnv  for  which  an  tncan* 
dexxnt  lamp  is  intended,  apart  from  the  pressure  at  whidt  it  ia 
actually  ttani ;  but.  the  average  Ioum;  ihiukcr  now  uxs  it  lu  drnntc 
prewnrv.  It  t»  a  barbarous  word,  and  is  not  formed  Ky^trmiiticilly. 
what  is  ibe  objection  to  '  preiuurc '  i  It  b8»  the  nient  uf  fittuiK  ia 
with  THrrmt.'  "  reststance.*  'cnpocity,'  'charge,*  and  ■quantity.* 
which  arc  oU  halted  oci  the  hydraulic  analogy.     Of  coarae,    Knae 
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people  may  obiect  to  the  liydninlic  anaolgy;  but  tbey  must  letnodel 
all  the  other  terms  if  they  u-ish  to  he  consititeut. 

Cuiretit  :>treiigtli,  or  strength  of  curretit,  i»  another  borbariatn. 
The  electrical  terms  are  based  on  the  water  analogy,  aivd  the  current 
U  the  rnlu  of  flow  of  eU-cIricily.  Current  strength  \i  wnivxnut. 
The  coTieiit  can  vary,  being  large  or  small,  but  two  equal  ainenls 
oaiuiot  (lifTer  in  some  quality  callc<l  strength.  What  i&  the  difference 
between  n  current  iind  its  strength  ?  This  Ux>sc  expression  is  used, 
by  electricians  from  the  highert  to  the  lowest." 


-=*«»5 


I 


I-rc.  1. 
ELECTRIC    MOTORS   FOR    STBEBT    RAILWAYS. 

THE  CHNEBAL   HLECTRIC  tOUl'AKV. 


Tlie  evolution  of  coii&tiuctive  design  in  electric  apparatus  fnllows 
as  fast  as  the  science  does  in  its  technical  phases,  and  for  a  wunder 
too,  when  ouc  considers  the  impediment:)  to  be  uvcrcome.  In  the 
c:i3e  of  car  motors,  foi'  example,  there  is  the  problem  of  mounting 
tfaem  so  as  to  resist  the  coiicussiou  and  jar  of  axles,  which  the  motor 
must  lit  a  measure  follow  and  partake  of,  in  order  to  maintain  the 
mesh  of  gearing,  or  to  form  mechanical  coiiiicctiou  with  the  axle». 
There  is  the  problem  of  protecting,  in  a  storm  of  dust,  acciimte  and 
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fvoMtJvc  parte  that  do  not  pennit  cxpOMirv,  nod  still  alktw  cosy 
■iCCCSK  to  cwn'thinj;  in  case  of  wmr  or  denitiKenictil.  Tliere  i*  ilto 
%  want  of  5)-niiiielr>-  in  the  shape  oC  operating  parts  that  baffles  tbe 
deiigacr  in  his  attrmpt«  to  wcurc  sonie  kind  of  coniaur  that  is  not 
"  iigtjtaaing."  and  rurtlier,  n  prablMu  of  vretght  to  be  dealt  with. 

The  drawings  hetcwith,  which  sliow  two  views  of  the  General 
Rlcctnc  Company's  latest  design  for  thr?ir  motont,  will  illustrate 
none  of  the  difSailties  to  be  dealt  with,  and  how  nearly  "har- 
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ownj  "  ctfi  be  worked  onl  by  aiwidiioua  cflbrt.  The  dnrign  {k  for  a 
SS  borne  power  motor  of  tbe  Ibitr-pole  type,  uul  is  less  to  wdgbt 
than  10  bane  power  nioton  formerly  in  unc  for  ntrcct  can. 


ELECTRIC  iiOTOBS  POtt  STREET  RATIWAYS. 


Tht  fbUowin^  extract  from  tlic  descriptive  matter  issued  by  llti 
Company  rowrs  thti  principal  {wiiits  aimed  at  iti  the  de^sign  : 

"This  dosing  of  the  motor  so  as  to  mali«  it  water  aud  dus 
proof  has   Weti  reiKk-red  possible  hy  iLs  superior  design,    aud   the' 
liberal  U!«  of  copper  and  Ihc  best  grade  of  steel  in  its  coiistrnction. 
wliereby    the   heat   generated   in   tliv   motor   has    been     iiiiiterinlly 
reduced.     The  motor,    even    when   closed  up   as  it   is.  runs  mutli 
cooler  than  previous  motors  thai  were  entirely  exposed.      Il  can  be 
tiilijeii  apart  with  the  utmoHt  facility.     The  top  frame  »  hinged  on  to , 
the  lower  frame,  and  with  its  proper  parts  weighs  only  flftu  pounds.] 
On  the  re-novfti  -of  only  two  bolts  it  can  be  thrown  bnek  completely 
wit  of  the  way  of  tlie  arniattue,  or  by  tlie  removal  of  the  hinge  pins 
the  top  frame  can  Ixr  lifted  into  the  car.  or  by  moving  the  nose  jilate ' 
forward  the  motor  eiin  be  swung  upon  the  rtitg  axle  as  a  hinge  an  »a 
to  be  atcessiblc  from  the  pit,  the  top  field  then  Ixrinj;  swung  on  itsJ 
hingc-s  still  lower  into  the  pit.  in  which   position  the  armature  audi 
field  spools  can  be  easily  removed  ;  or  by  ihc  reraoval  of  the  top  of  j 
the  gear  case  and  two  axle  cnp^  the  motor  can  be  lowered  as,  a  wboltM 
into  a  pit.     The  armature  \a  sliort  and  can  be  lilted  through  an  ordi-J 
nar>'  trap  door.      The  motor  can  be  handled  cither  inside  the  car  orJ 
from  without  with  nimoitt  equal  f3cilitie<^      On  opening  the'  lid  over! 
the  e»>mniulator,  as  shown  in  Fig.  '2,  esisy  access  is  had  lo  the  whole 
width  of  the  coinnuitator  and  brush  holders,  the  latter  being  of  the 
(iimplest  poft.'^ible  cciti?itnK'l Inn  and  easily  <ii>efat«l    with  one  hand 
There  is  also  pkuty  of  spate  to  jjcrnjit  of  the  pit  of  the  nioior  being 
reached.     The  bottom  of  the  armature  Li  two  inches  ahove  the  pit  (rf 
the  motor,   so  that  it  is  not  liable  to  be  injured  by  articles  fnlliog 
inside  of  the  motor  frame.      The  anutructioii  is  snch  tlint  it  iit  prac*  { 
tically  iiupo.'i.sible  for  any  grease  to  get  inside  of  the  motor. 

Tile  armatnic  is  .similar  to  that  xv^xA  on  the  well-known  \V.  P.' 
motom,  and  i.s  maile  both  in  the  Gramme  ring  antinture  and  in  the 
drum  form.  The  drum  winding  has  been  careftdly  studied,  and  the 
mmiy  objections  to  the  variou.s  kinds  of  druni  windings  that  have 
been  from  lime  to  time  put  ui>on  the  market  have  been  carefuOy 
^uanled  against.  A  ihorougli  trial  h:LS  demonstrated  that  the  drum 
winding  of  this  motor  can  be  relied  upon.  It  will  be  free  from  the 
danger  of  buminj^  itut  at  the  cnd»,  herctofon:  common  with  tlib 
kind  of  M'inding.  The  Gramme  armature  and  drum  armature  arc 
intcrcliatigcablc. ' ' 


Th(is«  who  think  tliat  electric  lighb;  do  not  generate  heat  should 
visit  the  dynamo  room  of  the  great  station  on  Stevenson  Street,  is 
this  City,  when  scvertd  thousand  lamps  arc  aglow  together.  It  is 
an  example  of  the  strength  of  aggregation.  A  doxen  lamps  eroln 
but  little  heat,  there  is  discoiufort  iu  a  htindred,  but  a  thousand 
suggests  Vuma  in  July. 


Mining. 

NOTHS. 

A  nuntning  up  of  tbr  tnilinKK  jirodDCt  on  the  Contstock.  from 
IS71  lo  1808,  n  set  down  at  2,675.835  tons,  and  the  profit  hi  their 
fedDCtian  at  99.&:Kl.058.  or  about  one  dollar  a  ton.  tn  1892,  in4,0M 
tots  of  are  was  prodQced  rruni  tlie  C<>in.'ittx:k  iiiinM.  the  value  or 
which  WS9  Sl.SGD.OSS,  the  totnl  cost  of  mining,  milling.  nuJ  tmnv 
puctation  wu  $1.8S9,IAK:  which  shows  nn  unpiofiuldc  ami  luting 
builatM.  The  diflcreace  was,  in  part,  made  up  t>>*  working  lailitiKii. 
the  profit  btini:  $t-t,51(i,  that  is,  this  much  n(  $S08,iG&  wa«  made 
tip.  It  U  diflictiU  to  sec,  uitdcT  these  circttmalanceii,  what  makei 
the  share*  hi  Mch  mines  <»f  any  value  whatewr,  suppoAtag  all  of 
Ibcfn  to  be  in  the  same  condition. 

The  Australiira  Mmiag  StaidarJ  saj's  the  issues  of  the  Austra- 
liui  mints  wa»  $101,)tl7.US0  la^t  yvax.  $17.(N)(».0tlO  of  thi*  amount 
WM  to  replace  worn  ooiiu,  of  which  SU.OOo.tXM)  wa-t  returned  to  the 
mfaibi  during  the  year.  The  cost  of  the  work  is  giveii  at  0&0,(HlO 
potutdit  uterlinj;,  or  about  j:3.U.SO,(k(iO.  which  niti»t  be  a  mhtake  of 
ooe  dpber  we  think,  llcrtainly  it  cannot  wen  over  3  yw  cent,  lo 
coin  nuoc)'.  gold  at  kast,  which  must  have  been  the  main  port, 
[hiring  the  late  financial  "  cyclone  "  in  Australia,  mining  aecorities 
stood  letter  than  land,  and  a  result  will  he  inure  confidence  and 
activity  ia  the  mining  induAtry  fur  the  future.  Ever)-  )-ear.  excc[tting 
alvraya  Ibe  Comstock  ininett,  ihcie  is  some  pmgreas  made,  in  all 
eoantricA.  towards  the  conversion  of  gold  and  ailver  mining  lo  a 
stable  iodttstr>'.  \n  the  past  thi>  has  not  been  poeniblc.  in  the 
tatnrv  it  may  be,  

Mr.  I.  A.  Kdman,  of  Pfama.-«  County,  in  thiK  State.  ha<i  gi\-en 
a  gneat  deal  of  rescardi  to  what  may  be  called  the  minnte  con- 
dttioos  of  gold  extraclicn.  He  has  been  in  this  Citjr  fat  some  time, 
and  pcnnilted  those  interested  to  examine  a  collection  of  mfcro- 
aoopic  example*,  prepared  by  hlniNelf.  that  arc  a  tevelation.  The 
esamplck  are  nognilied  to  a  scale  of  fifty,  aod  cannot  help  afTording 
a  good  many  uicfal  saggeHtinns  tn  people  engaged  in  concratration 
■s  welt  as  other  prvcesses  of  extracting  gold.  The  main  object  of 
Mr.  Bdman's  researches  is  to  devise  means  of  securing  fine  gold, 
the  partkla  of  which  are  too  small  to  loIUnr  the  laws  on  which 
ih  coQcmtratioa  and  analgamatioo  are  btued.      Some  of  the 


specinwn-t  nre  lieautirul  when  magnified,  and  none  of  them  »hcm  ih^ 
forms  aod  dUposilioti  ot  tlie  uietallic  particles  tbat  is  «xpcct«d 
imagined.     The  diffusion  of  gold,  in  quartz  for  example,    is  each 
tbat  its  exiftteiice  suggesU  it  as  being  za  eteaientary  part. 


TM 


Mr.  A.  C.  Hamilton,  of  Virfpnia.  Nevada,  it  seems  has 
nxeiving:  a  salary  of  Sl!.&00  a  month  as  a  mine  snperintcodant. 
is  $30,000  a  year,  and  more  tlinn  tlie  President  of  the  United  Sutes 
leceived  donti  to  twenty  years  a^o.  This  salary  is  paid  maiiily  out  of 
aaaessments.  and  the  wonder  is  what  tlic  aervicesare  tbat  arc  so  pecttl- 
'iar  and  impurtani  as  to  cull  for  tlii»  price.  There  i»  an  aflafisttuit  too 
with  SIS.UOt*  a  year,  so  the  scn-icc  costs  5^-^.000  a  year  for  five 
mineswhicb  Mr.  Hainillon  superintends.  In  thinking  o\*er  the  his- 
tory of  tlic  Comstock  mines  in  late  years  one  is  amazed  at  a  credul- 
ity And  forbearance  that  has  ppnnilted  the  destruction  of  a  property 
that  might  to-<hiy  stand  among  the  greatest  of  our  industries,  and  in 
searching  after  causes  one  need  not  go  farther  than  the  .speculatit'c 
returns  of  twenty  years  ago.  It  would  be  much  better  for  all  coo- 
oemed  if  tlie  Comstock  Lode  had  never  returned  more  than  ten  per 
cent  a  year  oa  invested  capital.  Then  it  would  be  permanent,  and 
a  lasting  industry.  ^^^^^^ 

Mr.  E.  D,  Peters,  a  wcll-lenowti  anihorily  on  copper  smelling. 
contributes  to  the  .iui/ral/an  Minimg  Standartt  tMitx  facts  respecting 
copper  mining  and  rcductious  at  the  Atlantic  Mine,  in  Midti;^, 
that  will  form  a  puzzle  for  those  who  want  to  show  the  deame^  uf 
American  labor.  It  is  claimed  that,  at  tbc  mine  above  named,  all 
the  expenses  around  the  mine,  including  mining,  sorting  and  reduc- 
tion, arc  S4  cnit^  a  tou.  Loading  and  carT>-ing  the  ore  three  miles 
cost»  3.3  cents  a  ton,  crushing  and  concentrating  is  '15  cents  a  ton. 
Refining,  and  sending  to  market  1,600  miles,  added  lo  the  former 
gii,-e  a  total  of  $l..'^1<:  pc'  too  of  tm  treated,  and  ibe  pni6t  was 
550,000  cm  l.i^l  tons  of  copper.  At  the  OscoU  Copper  Mine  Uk 
charges  atxn-e  named  amounted  to  22.63  per  ton.  The  Editor  of  tbt 
Standard  thinks  this  far  exceeds  the  resnlls  attained  in  this  country'. 
and  it  no  doubt  docs.  The  wages  in  the  Michigan  mines  arc  somc- 
(hiug  over  ^.00  a  day,  and  less,  no  doubt,  than  are  paid  la 
Anstialia. 

We  ha\-e  often  spoken,  not  dispangingly  but  in  doubt,  respect- 
ing the  Caminnetti  Iaw,  and  special  laws,  aficctiiig  hydraulic  mining 
in  this  State,  and  the  \iews  presented  hav-e  been  confirmed  by  the 


MIStSO.  ■V 

bets.  In  !tix  wcefcfl  nUm  the  nrwly-appointecl  debrU  commiMioa 
wu  appointed  tty  the  Ocn-emmrtit,  no  pctitioiu  hnd  been  preMtiled 
by  the  minrTH  for  licenses  lo  open  and  work  their  mines.  The  reowm 
is  not  far  to  scrk.  The  pmccdarc  is  not  one  to  be  easily  under- 
«too«],  bentk*  there  is  »  wnnl  of  mean*  to  cairry  out  wnrlcx  even  if 
tniBcn  knew  what  the  works  Kliould  be  cw  what  is  required.  Col. 
Uto.  II.  Mcnclelt.  and  the  otlier  titcmbcn  of  the  (.vitnniiiKioD,  bniT 
vigfted  the  mining  counio-  on  a  tour  of  inspvclion,  atid  they  are,  »o 
d»ttbt,  eijually  with  the  mttieis  unik-iMdcd  as  to  whut  wilt  be 
mjuirrd  to  rcHlrain  the  debris.  A  new  law  like  the  present  otic  can* 
no<  be  set  in  action  at  once,  ccmmouty  a  good  many  ycftn  on; 
rcftmied  lur  that  fiuTpofie.  If  the  whole  of  the  s[Kcia1  acts  oferery 
kind  had  been  repealed  it  would  have  done  tnore  good. 


The  Ocrmania  I^;id  W'otks,  in  Utah,  owned  mainly  h«n  in  San 
FraociacD.  are  cxtcntliii);  their  plant,  and  biw  contracted  with  the 
Vnlcan  Iron  Works,  in  this  City,  ftw  two  Uuckner  fwniufe*.  tlie 
cyhnders  of  which  nre  IU2  inches  diameter.  23  feet  long,  cnpflble  of 
reroving  charK«»  of  13  l»n»each.  These  cylinders  wcikIi  23  ton* 
each,  and  will  add  immetisely  lo  the  rcdiirtion  capacity  of  the 
worka.  It  is  encoaniging  to  s«e  at  thi.s  time  such  an  addition  made  to 
mbUng  and  reducliaii  pliints.  and  Knitirylug  to  see  the  urdcn  placed 
hoc  tor  the  new  wcirlc.  The  Vulcan  Iron  Works  seem  Id  have 
ntaioetl  their  full  ihare  of  btiKuiem  in  the  Kpecinltiefl  to  which  their 
attention  bus  been  given  for  smne  years  past. 


The  ivport  of  llie  Treadwell  Mine,  in  Ahutka.  «bows  that  the 
cannacs  of  the  past  year  were  $>1H.5,6I-I,  of  which  $.175,00(1  was  paid 
out  in  diWdends.  This  was  doue  on  ore  yieldinf;  only  jt2. 13  »  ion. 
SS7.!J3A  ton»  were  crushed  at  a  cost  of  44  cents  for  milling  and  cue- 
CtittratiiMi,  mining  UU  cents,  chlnrinalion  17  cents,  general  expetc>c 
1.4  ceafat.  total  for  nil  ^1.35  a  ton.  The  mill,  on  Donglas  Island, 
has  340  ataraps,  nnd  is  the  largest  one  in  the  world.  It  wa.<i  built 
by  Ibc  Rtadon  Inin  Wiirks,  of  this  Citv>  The  working  farce  con- 
nsM  of  130  white  men,  earning  from  j;3.00  to  $6.00  a  day,  and  40 
Indians  at  S3.0ti  a  day.  It  seems  incredible  that  a  mine  pndndng 
cvr  that  a»ay»  less  than  53.00  per  ion  sbunld  return  a  pro6l  of  7,a 
per  nent  on  ihc  iti\-cnted  capital,  situated  as  this  one  is,  at  a  distant 
potnt  far  removed  from  <*ource»  of  supply,  and  in  on  inboapitabte 
ctimatc. 


Comments. 

U'lieat  and  steel  are  one  cent  a  pound,  or  sold  at  that  price 
recenOy.  The  prices  oT  all  staple  products  are  oil  an  a\'eTage  of 
twenty-five  per  cciit.  less  than  a  ytrar  ago,  and  in  many  cases  arc  far 
too  low.  It  i.'t  tilt;  leadioii  due  to  inflated  prices,  and  a  remindcT 
ibat  economic  laws  are  not  amenable  to  the  will  or  cbulw  of  men.  It 
is  ■  mlsforttiiK.-  to  haw  anyttiiti]{  sink  in  price  below  Ibe  cost  ol  pvQ- 
dueiflg  it,  aitil  in  liie  case  of  a  necessity  a{  life,  like  bread,  muht  lead 
to  wide  cconnmic  disturbance.  Tlie  fanuer  is  only  the  man  in  the 
frotit  rank,  He  niccte  the  fir?;!  attack,  imt  behind  him  comes  tlir 
whole  com nion wealth  who  niii>l  Hufler  accordinjjly.  To  ^ay  that  tlic 
pnfMTit  low  prices  are  s  rcsalt  of  good  crops,  or  "supply  and 
demand."  which  is  as  far  as  people  look  into  the  prohleni,  is  not  true. 
It  is  an  inability  to  "  deniaiid  "  or  h«y  hread.  People  have  not 
mcanit  to  purchase  and  use  steel  and  wheat.  A  f[enerat  debility 
bom  of  a  false  policy  and  procerlure.  ami  the  violatioti  of  economic 
lawa  that  ought  to  be  as  plain  as  thoM;  pertaining  to  mechanical 
forces. 


Tlie  KeadiuR  Railway  failed  to  rcorgani/e.  nnrf  no  one  but  sbare- 
lioldeni  and  Ijondholder*  care  much  for  the  fortunes  of  that  wrecked 
COTpontion.  Twenty  ycant  ago  it  was  one  of  the  mo&t  sound  nud 
permaiiirnt  inoperties  in  the  I'nitcd  States.  The  share-!;  wt-rc  bcid  in 
Mnall  quantities  by  thousands  of  people  aboul  Philiiilclphia.  The 
earnings  were  moderate  but  *ure.  A  control  of  the  anlliracilc 
coal  trade  put  sjx-ctilntion  in  the  heads  of  the  mauagets.  and  tliey 
set  out  lo  ■■  cinch  tht  i>«>ple."  The  niachinerj-  of  coal  distribution. 
down  to  the  smallest  dealers,  wax  bought  in  or  crumbed  out,  coal 
Inndn  wrre  pmcbai-ed,  niid  all  affinity  with  public  intciesls  was  ciil 
off.  Things  went  on  .successfully  for  a  time,  but  the  turning  point 
came  and  the  people  conquered.  The  Keading  lilies  went  into  the 
hands  of  a  rcceivw.  Rascahty  against  the  public  was  as  utiual 
accompKinied  by  rascality  against  llie  cniiipany,  nnd  for  twelve  years 
past  the  whole  matter  has  been  a  disgrace  to  uur  iudustriul  and  com- 
mercial interests.  The  hwt  fiasco  was  a  scheme  to  control  the  New 
Jersey  Central  and  New  England  cojil-carrjing  lines,  which  failed 
<ts  it  ought  to  have  done. 


* 


I 


COJVJf^.VTS. 
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TV  Orange  Brii,  a  well  mode  up  and  rxcrllcntly  printed  jotti^ 
nal,  comctt  to  hand  with  a  vciy  complete  rcMumi'  of  ctmilitiotDt  and 
evcnbi  in  the  Nontbem  cotiiitic^  of  the?  Stntc-  The  vnrion^  inwn^  nre 
cocli  fpokvn  of  wpnrntclv,  and  ttie  nmsl  Mriking  thing  of  all  t<>  the 
fnoacriptifm  of  liquor  selling  in  tnanj^  of  tlicni,  and  vvr?  nearly  pro- 
ccriplton  in  a  good  many  more.  Whether  the  liqnor  traflic  hreeda 
dbtinlcr.  or  disorder  breed*  tlie  liquor  tnif5c.  or  the  two  lliings  arc 
pan*  of  a  whole.  It  is  not  easy  to  deterniine-,  hat  that  the)*  rxirt 
lof^ber.  like  the  Stnmew  Xvnm.  row  without  MyinR.  The  number 
of  tiar  roonu  Is  a  loIeraWy  constant  exponejit  of  the  nnmlxr  of 
idiiftlRiK,  unVcKaMe  and  idle  people,  also  is  a  measure  of  critiie  in  a 
MMmnunity.  We  are  not  lieliex-ers  in  the  eflicacy  of  prohibition 
law*,  except  as  »nch  laws  can  furiT:  the  liquor  traffic  to  become 
rmpncmhlc  and  nropcctnble.  This  is  what  wyD  done  nt  Uolhetilierx, 
in  Swp<lrn.  by  what  waA  Icnowni  an  the  GotlivnhcTf;  luw,  and  the 
lacEtc  thtnx  am  be  dime  ebewhere. 


Mr.  Rothwell.  of  Ibe  tittgituriMg  and  .\/iHtHg  JoutvAt,  con- 
tinnca  lo  urge  an  iutcroationol  ckariiiR  houic  to  Mttlc  the  fuh'cr 
profalcni.  and  a,  no  il<ml>l.  discouragol  at  the  small  progrc»  made 
in  Ketlinft  thi«  idea  hammered  into  the  popular  anrler»lan(linx. 
Money  most  sometime  Inxnnte  a  matter  of  intcniational  at^recniimt,  as 
many  more  thin]{s  will  later  on.  Intcniational  jKisia^e  rates  became 
a  nccesaity,  bnl  no  more  of  n  ne<N»«sity  than  nntform  coinage  will  be 
before  Ions.  Tlie  chief  obstacle  now  is  that  patriotic  sentiment  that 
ooocetves  of  e\'er>'Oue  as  an  cnenty  who  Hv-es  in  another  o>untT>',  a 
Barrow  bigoted  view  supplemented  by  a  wnnt  of  confidence  in  one's 
Dwn  country.  There  wonid  )>c  no  difficulty  in  putting  into  nionr)* 
cinTulatioo  all  the  ftilvet  tn  exi.<itt:uce,  awl  in  maiutuiuing  ootne 
agived  proportion  of  value  in  respect  to  gold,  if  tl»c  commercial 
nalioQs  would  join  in  carryiu);  ont  the  scheme  propCMed  by  Mr. 
Hothwrll.  bnt  tl  will  lake  a  drcaile  of  efibrt  to  reach  an  undcrttand- 
t»g  of  what  !■!  proposed. 


Wc  have  always  thoughl  that  the  election  of  the  Hon.  Wirncr 
iller  lo  the  ptc^ucucy  of  the  Nicaragua  Caual  Companies  was  a 
ike.  Some  one  leu  intimately  connected  with  politics,  and 
more  tntinutcly  connected  with  aigiiiccrinK  matters,  would  com- 
tuaiHl  more  conGdcucc.  A  ciiatenit>orar}'  states  that  he  i«  a  direvtor 
in  the  "  Seven  Slar^t "  Mining  Company,  in  Arisonn,  that  offera  to 


kH  200.000  shares  m  tluit  mine  out  of  a  capital  of  $3,000,000,  at 
fA.Oo  a  share,  and  guaiatitec  dindetid^  of  19  per  ccot.  a  year.  If 
Mr.  Miller's  position  and  qualificatitnts  were  soch  ss  to  6t  bim  for 
the  pres>deiir>-  of  the  Ntairagaa  etitrrpme.  Ibis  guarantee  oanld  be 
diviilcd  by  tiro,  and  possibl)-  by  tbrec,  smd  tbeu  find  plenty  of  par- 
cbo-seri  for  ibc  stock.  It  secnis.  bowex'er,  that  Uic  mine  was  bougfat 
for  $400,000.  of  which  $200,000  was  paid,  so  the  shares  oSered. 
althmigh  only  one  6rieaitb  of  The  capital  stock,  reprtacnt  6ve 
timca  what  n-as  paid  in.  This  is  a  kind  of  financiering  that  might . 
wen  bear  another  name-         

■ 

M'e  think  the  near  fattire  is  to  bring  about  altered  ofunions 
ttspccting  land  securities,  or  agricultural  loaning  of  tnooey.  Land 
may  he,  when  properly  estimated  npon  its  pnxlacing  power,  an  ideal 
security,  but  not  much  of  it  »  appraised  in  tlit:*.  vt*y.  tlie  values 
'being  taken  oa  ctrcunistaoces  as  nnsUble  as  apply  to  any  other 
pcopert)'.  asd  indeed  tDon  so.  Out  of  $50,000,000  loaacd  out  by 
the  Australian  Jojot  Stock  Bank.  $S».000.000  was  00" pastoral" 
srcority.  $680.0(10  on  niining  propeny.  Tbe  latter  proved  the  better 
security,  and  ss  it  ba»  dooc  to  otba*  cases  in  that  oountry.  Just  no«- 
tfae  mtatng  indiuitnes  tre  stable  in  oitDpartMa  willi  tbc  "  boomed  " 
fand  securitiesi.  and  tbc  same  thing  might  be  said  of  sectioos  in  oar 
fMU  conntxr-  Land  has  become  a  pcndpal  implcaeot  in  the  hands 
of  togan  and  qiecahtan.  wbo  tmdcntaad  hnmaa  natopc  and  nx-ail 
tkcflBdnsof  \bt pcntimmt  peopk  tan  cl  getttnx  an  "estate." 


The  pnscBt  turn  o«tt  of  nlaers  in  Fi>ft«K<  is  ibe  Arike  of  all 
aaiikn.  Tbe  cjoal  seOJaa.  it  t5  daiaed.  laTohrs  39BlO00  men.  The 
aiguiegte  agaisat  a  taupofcd  tvdoctioa  ot  wa^a^  anonntitig  to  li> 
to  IS  per  test,  are  that  it  iii  wgsst  aad  — mflrri  far.  We  cauiiot 
cater  Bpco  tbe  btctx  bot  it  r&  a  cooiian  to  ka«r  tivoe  Is  a  nasoo 
ami  u^gtOKBt  in  tbe  cx<c.  Tbae  tlnngs  aire  soaetiiBc^  dispensed 
Witt.  Bmadly  stated,  tbc  coal  awnecs  aw  rerr  tk^  and  tbc  indue- 
liT  is  saddled  wtt  odKt  cteixa  bcaaks  maga  ifeai  sbould  be  first 
resgnd  or  Rnercd  at  tW  mmm  iSmt  tibtt  waget  are  reduced. 
Waga  as*  tbc  r»>c>S  to  attack.  a»tl  ahavys  ^l'e1l■g  tW  first  means 
of  HliiaihMrHr  Tbc  am  leofc  vm  On  deacM  aa  Ae main  one. 
Mdawaexsflfcardtt  as  a  duagieoMeatoeseA?  Oat  Ge»  between  tbe 
eaal  Bsac»  aad  tbei*  (leoCcs.  Ttie  f«\^)ic«ed  tedaetica  wiB. ««  think, 
fia  tte  cad  be  liteB  Ina  save  otber  tihMifs  as  well  as  waces. 


« 


fOYJfii.vre. 
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There  arc  (Tporta  that  .Haltoti  l^kc  i»  GUihk  usnin  this  jrcar,  if 
•o  it  indicatm  that  a  pcmatietit  channel  will  be  formed  miles*  barrrd 
OBt  bjr  BTttficial  vorks.  It  is  true  Ibat  ludt  natural  rctnan<iatton 
b  almaW  vithont  preocdeiit,  Uul  tbe  Colorado  Ru-tr  i»  a»  nearly 
obliTioiu  to  precedent  and  all  tl>c  rules  that  Kovcm  cotamon  riven, 
■s  citn  lie  tttUKined.  There  U,  iNfudes,  it  jxissiliility  that  a  re<hm- 
daot  popaUlion  ihcrcabout,  at  mok  remote  line,  lumcd  ilic  Tiver 
aal  of  tta  natural  channel.  tK  diverted  a  part  of  its  watcre,  m>  new 
chsnneh  were  formed.  If  the  Snlton  haiiin  cnuM  he  permancnliy 
Gtkd  it  would  aSurd  an  cxiKrimenl  in  meteorology  wortb  a  good 
deal,  and  furnish  matter  for  a  «*orld  of  learned  oincrvatioas  and 
tamy*,  twddes  crvutiRg  a  vast  area  of  arable  land. 


The  Empire  ^ Fim^na  and  J'ratCf,  a  New  York  jouniol  det'otcd 
to  atatiMica  and  fiaancr.  estimates  that  the  penjtlc  of  tlie  I'liiteil  States 
are  pacing  to  tbe  capitalists  of  Great  Btit:iiii,  inlereM  on  two  tiillion 
dollarB.  amounting  ti>  SfW.OOU.oOO  a  year.  If  this  is  txirrcd.  and 
there  >&  no  feoMin  to  dotitit  It,  some  expUuintion  I»  required  res]>ec1- 
ioK  tlu  elaims  made  of  tlie  enormous  wealth  of  this  country-  and  as  to 
where  this  nrealtli  a  dispuxd  of.  I'or  ■  cnunlry  with  n  false  system 
of  comtncrce.  lu  mniiy  people  claim,  the  Hritish  acem  to  flourish 
very  welL  Their  iiivt-strticnts  arv  all  over  lite  world,  in  some  conn- 
tries  va.uly  mure  than  here,  and  the  Klream  of  gold  to  I.,ondon  poupt 
in  from  all  directions.  Other  conntries  may  ba*"c  the  wealth,  hnl 
certninly  Great  Briuiu  has  the  cash. 


Tbe  OKMt  obvious  thing  nf  all  pcrtatiiiug  to  the  stiver  problem  ia 
that  if  tbe  proportion  to  gold  a  aet  too  high,  gold  will  be  sent  out' of 
tbr  cnuntry  to  purchase  sihrr  at  lower  rateit  abroad.  If.  on  the  con* 
tmy,  tbe  value  of  siU*er  »  set  too  low,  ibeu  Mlver  will  tie  <i«:nt  oat  o( 
tbe  country  to  pnnrhiuse  gold  tliat  can  be  sold  here  at  a  tH(i6L  This  is 
ibe  Gmliam  I^w.  and  t.H  almtit  as  obvtntu  as  the  Inw  uf  gravitation. 
It  ia  >upcTtlou»  to  U:  writiiiK  and  stating  nuch  a  thing  at  tbia  day. 
Protn  ITtMi  to  ItCI-l  the  propoiiion  of  gold  to  stiver  woa  fixed  iu  tlii> 
ooontry  at  I  to  Ifi,  or  -ilKnit  6  per  cent,  more  than  the  market  price 
of  ail^Tt.  and  gohl  coinage  ceased.  In  Evurope  ajhvr  cuiild  be  sold 
Cor  Ifi.A.  and  of  cottrw  the  siU-er  went  there  to  purchase  gold.  Tbe 
vhole  of  tbia  silver  hubbub  deems  to  lie  a  desire  to  have  an  artificial 


VAlne  created  or  uttempttfl,  a  tariff  on  sil\-cr,  to  so  call  it  Since 
1SS4  we  liiLve  bail  gold  ns  a  standard  fur  our  money,  and  to  talk  of 
iHlicr  countries  Torcing  llib  standard  upon  us  %»  an  iucorrect  state- 
ment of  tUe  Cii9«. 


I 


Tlic  Aracrictm  Linv  are  bnving  built,  hy  Messrs.  William  I>cna>- 
&  Ci>..  of  GluKgow,  a  freight  it^tMimcr  of  Q.flOO  tons  barthcn  called  tfav 
S<fHtAa<ort,  the  laT>:cst  of  the  class  ever  produced.  Tbe  ship 
is  wxK  launched,  and  to  be  ia  comnusakra  by  the  conttng 
wintrr,  Tlii*  will  require  a  new  act  of  Congress  to  secure 
rexi^er  fur  a  frnvign-huilt  ship,  and  the  question  arises,  irhr  was 
Dot  the  vessel  built  in  this  country  f  If  not  prepared  to  omstruct  of 
thi-t  Mxe.  which  u  hardly  to  be  assmoed.  two  smaller  \-cs^cU  could 
havT  been  made,  bat  tliere  is  not  sttdi  excuse.  The  I'mun  Iron 
Wack»  here  wooM  ba\x  token  a  contract  of  the  kiod  and  executed 
it.  M  coald  other  ytmb.  The  maiii  tbti^  was,  no  doabc.  the  cost  of 
BBatenaL  SkttI  and  itnpleiDciits  are  poitable.  and  there  need  be  no 
iBcfc  of  tbcM.  We  bdie^-e  that  wren  It  not  far  onr  antiquated  Nari- 
gaUiH  Laws  this^  ami  all  ocbcr  vessels  ivqiured.  woald  tx-  built 
berc      These  Uvs  operate  like  the  silrer-piueh&se  one — faK-kward. 


Mr.  Rapb«d  H.  Wulff  ba^  written  far  the  /wnm.  AngtcA  Quai- 
bet,  ibc  w««kr»t  p>fer  we  bare  'Men  eb  that  pntlicalJon  mx  a  loog' 
tiMe.  ea  "  The  Dancer  of  Uasty  Tkiiff  RevisMa."'  He  is  evidently 
•  fW^ectinwiak  a  wiie  maaafactiUTT.  who  app«sr»  iB  ibc  poody  dta- 
gtuaai  ni:  «f  a  ttz3F  lefarmer.  The  Ban  poiaC  of  his  pcptf  b  a 
irikaA  <ei  Ae  oM  ««gcB*  tbeorv.  he  -t**^  wa^es.  ate  at  lea-st 
Or*  ttaeaastalfh  here  «s  a  Eaiipc;  and  he  ^es  ant  see  how  (he 
caak  af  paeJiacrio*  ca«  be  >aawwJ  «■!«»  «  is  takca  froaa  aabries 
mai  wrngBL.  The  article  ts;  is  iiUmemL  a  dfecMol  oae  and  imao- 
cnc^oMib  far  «hkK  tccsM  aach  nk  «f  ffare  ta  a  jovnal  &kc  the 
«h^  nadL  If  3fe.  VolTwadefaet  from 
«:«■■( vhaiiheanff  Adbea  tlMse.  and 
Ihm «n*r  Ms  «acn  amnHt  %  Ar  «^  inAnd.  he  viIIIIimI 

^^— ^  ^^b^L  ^^^J^^^^b  ^  ^^^^A  ^hb  h^^a   MS^^^^^^    ^^^^  ^^k^^^a4  ^^^^^^^^  ^^^^^^^    Ck* 

(■0'  «Vv  vlHHSft  ?w  vv  OK  c^^wm^  ^m  aVBCC  ■■■bs  cmoi  lOf 
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Wc  Ttitd  ill  oar  foreign  cxc-hanfcvft  of  an  inf^mtouA  nteiliod  of 
■ncing  hyilrntilic  clct-ntor*  by  mcanii  of  wimliiiK  w'tngtit.^  on 
tog  dninis  m  fusc«.  al«o  oOier  iww  features  winch  vrould  not 
pu»  tuiflcr  that  title  here  tn  Sun  rrniiciscx>.  When  an  «lc\-alor  ts  to 
he  "balanc«<l  "  it  is  (Unic  l>y  wiit?r,  wilhont  iiny  wci^hlfi,  it>pviior 
fnsce  hsncU.  Tbcrv  i«  also  mention  nf  oi>m[xiunil  ranv  to  mlupl  tbe 
pblon  area  to  ibe  Itnd  to  be  niiMd  in  Uits  mniiner,  hnl  lew  coinpkle 
Iban  thr  plum  in  tbe  PaUce  Hotel  here,  ctmstructctl  riKlitren  yenm 
ago,  wheiv  the  cages  arc  balanced  by  water,  and  tlterc  arr  combiaa- 
tims  gii'inK  fonr  or  more  c1iangc»  or  piston  area,  or  vrater  cotuonip- 
tJOQ,  to  mci't  tbe  ict|uircmen(»  of  viiniuR  Uvids.  Wc  nu>)KCt  that 
elcmtor  praclicr  bvir  is  a  >;o<)tl  deal  in  n>]vani,'c<>r  wbal  tt  u  in 
Engtand.  and  other  Rumpcnn  countries. 


Pieflident  Hill,  of  llic  Great  Kortheru  Railway,  is  having  mter- 
Inlie  llotIer^  put  in  bis  fine  sienmers.  now  beinc  bntll  in  Clevel»nd, 
and  tuu  choetcu  the  Ucllcvillc-t'rcncb  type,  which  has  been  vciy 
tMtoonwful  in  llic  French  Navy  Kithcr  Mr.  Hill  {»  abend  in  bis 
(tlam.  or  elw  in  wnturinft  upon  .in  experiment  that  may  coit  n  good 
dcal,*but  jodKiuK  from  bi>  in»t  history  the  former  condmion  b  tbe 
taie  one.  He  liuill  a  railway  "on  busioes6  pvinciplcs,"  as  he 
cxpnMcd  it.  and  i».  no  douitt.  hnvinc  bis  steamers  built  in  the  sune 
way.  Competing  hues  have  drifted  into  a  proflij^cT  of  inanaf:ctDcnl. 
or  of  ADaticicrin^  mlbcr,  that  leaves  ihc  Oreat  Nunheni  Railway  a 
wide  narKia  of  profit  when  tbcre  ii  a  deficit  on  the  other  linc«. 
BellrnUc  botlcra  arc  being  made  in  France  by  order  of  tbe  Biitiah 
Adniiralily  for  a  torpedo  boat,  which  is  to  be  wondeietl  at,  because 
there  aiv  9e\-t:ral  nunkem  in  Hngland  whtr  claim  In  ha\-e  high-claas 
hoilen  of  the  kind. 


We  luvc  arveral  times  cautioned  the  makers  of  gns  enginei  here 
tCTpgetipg  what  in  known  aa  Ibc  Day  Engirv,  ni»<le  at  Bath,  Kng- 
land.  wilbout  valvm.  and  receiving  an  impulM  at  eodi  revolution. 
In  UHinrr  to  these  cautions  or  sug|:e»tionfi  wr  have  been  infomieil 
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that  the  method  is  "no  good,"  which  may  be  true;  but  it  now 
appears  that  Messrs.  Easton  &  Anderson,  of  London,  one  of  the 
most  conservative  and  able  firms  in  England,  together  with  other 
tqually  responsible  people,  have  taken  up  the  Day  engine.  It  may 
be  safe  to  assume  that  an  idle  stroke  is  required  to  clear  the  cylin- 
ders of  spent  gases,  and  that  the  two-cycle  system  alone  will 
succeed,  then  again  it  may  be  a  mistake,  and  if  a  mistake  it  means 
a  commercial  revolution  in  this  manufacture,  even  if  the  greatest 
economy  is  not  possible.  Doubling  an  engine's  power,  and  at  the 
same  time  dispensing  with  its  valves,  and  half  the  fly  wheel,  will  go 
a  long  way  in  compensating  some  loss  of  heat  or  fuel. 


Our  readers  have,  no  doubt  all  of  them,  seen  comparisons 
between  the  Grea/  Eastern  and  the  Campania.  The  subject  is  one 
of  much  interest,  because  it  answers  the  question  for  the  first  time  in 
an  intelligent  way  of  "  why  did  the  Great  Eastern  fail  ?  The  fol- 
lowing figures  are  from  a  late  paper  read  before  the  Istitution  of 
Xaval  Architects  in  Great  Britain,  by  Ntr.  F.  Edgar: 

■  iTcat  EutOTL  Qunpuiia. 

Ungtb  over  (Jl   692  ft.  622  ft 

Length  between  perpendiculars 6».>  ft,  600  ft. 

Depth  mouMei)  to  opper  deck iiS  ft.  41   ft. 

Register  lonn:ijre,  pross   ...    , lS.!tl-i  12,ft50 

IVauphl,  Ioa.ie.1 :-tii  ft.  27  ft, 

Pflfsengcrs,  iirsl  flaw          Mm  (iO;» 

I'asseiigers,  seiXiiul  ol.is^   ...            ...      i.OlXl  3I» 

ra.'iscni:ers.  Ihinl  class   ...                            1.2<"0  TOO 

Indkatci  horse  power .    . ,            >,OiK>  3li,0HI 

Full  speed  al  soa                                      14  to  14 'i  22  to  2:( 

The  horse  jxiwer  i-;  the  main  pniiil  of  difference.  The  propor- 
lion  absolutely  is  .i.T.'t  to  1.  or  qu.-ilifieii  by  tonnage  assumed  at 
Ifl.fHXI  and  IS, (MM)  respectively,  is  ^'^  lo  1,  ,-ind  this  agrees  ver>-  well 
with  the  assumed  rules  for  increment  of  speed  in  proportion  to 
power. 

M.ikcrs  of  pnoniii.itic  or  elastic  connected  machine  hammers  in 
England,  have  btalen  alxMiI  over  various  fields  of  experiment,  and 
now  seem  lo  have  .arrived  at  the  point  that  >uch  hammers  attained 
in  this  oiinntry  twenty  or  twenty-five  ye.-irs  aco.  One  illustrated  in 
Ein^iiiri-'i'ij:  recently,  and  made  in  Bim:ini:ham.  is  substantially  the 
H.iichtiss  hamniev,   ni.idi-  by   Ml'ssps.  Ch.is,  Merrill  &  Sou.  of  New 
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York,  fix-  more  than  twentr-Sre  rears  past,  tmt  is  of  less  perfect 
desticn,  because  having  a  much  larger  air  c^-hndcr.  nnrl  licavicr 
rmpfocatinK  iMrtsoui»idc  the  nun  aud  die*,  which  i«  not  rcijuirtd 
and  t»  ildritDental.  Ttiv  English  hammer  has.  however,  ihc  "  Hack- 
orr  "  nxtbod  of  controlling  the  ciitihian.  which  tn  ihe  KrttchWiM 
hamincr*  w»s  dooc  1>y  the  speed.  This  i»  also  bd  American  inven- 
lioa,  ftthd  we  think  sotiw  mciilioti  of  this  fact  in  cotuiectioa  with 
tht  nrw  Knglish  hamiuer  would  have  been  only  fair. 


Some  one  in  England  has  invented  tlic  old  idea  of  "  die  turning" 
for  iibafta,  "cntting  it  nil  off  at  once,"  m  to  spenk.  Tht»  ha«  tiern 
tried  scores  of  tiin«<.  It  i<)  an  idea  of  the  unskilled,  ami  one  that  is 
bard  to  combat  )>>-  logical  ;)rguninit,  but  fads  are  agaiiisl  such 
nclhods.  The  most  Miccesarul  attempt  we  liave  met  wtlh  wu  by  a 
Ficnchniau  in  Mawacliu>ett.^.  who  turned  sbiiding  b>'  meona  of 
**  raac  dicri,"  and  a  roughing  tool  to  lead,  .tn<l  kept  on  for  years. 
He  was  careful  to  huy  clean  inm.  withont  veins  of  siltcn  and  "hnrd 
piss,"  The  work  \va»  perfect  aud  rapidly  done,  but  if  one  vistta 
that  ^op  now  they  trill  ino»t  likely  find  this  die  ttimtQg  a  tradition, 
if  twl  wholly  gone  to  obUviou.  The  idea  of  forcinic  sjieed  in  metal 
cuttioK  is  a  natural  ouc.  and  the  Ituiitatious  are  learned  by  experi- 
ence If  one  will  ttop  to  i-unnidrr  that  in  ex-erj-  ])n>ceM  the  speed  is 
pruwad  to  the  limits  of  tool  endumnce,  and  that  all  ore  strivinf*  in 
thai  direction,  and  always  have  been,  it  should  twttle  the  matter. 


It  was  9  logical  method  to  build  the  baxe  framing  of  mohtx; 
enictDes  mto  ships,  instead  of  providing  hea%-)'  detached  stractttm 
bidcpcxidenl  of  the  hull  to  be  fastened  down  by  tmlts.  It  secures  a 
better  fonndation  for  engine>  than  can  possibly  be  made  in  a 
detached  form.  Is  composed  of  thin  plates  forming  an  integral  and 
almufi  necawary,  port  of  the  hull  of  a  vessel  jnst  where  it  requires 
tviofonxmetit.  A  profile  of  the  framing  of  the  Campania  shows 
that  her  main  kelsons  rise  to  double  depth  under  the  eugines.  but  tn 
the  older  dasa  of  ships  this  method  was  not  followed  It  is  a  new 
feature  devdoped  b)'  degrees,  and  has  led  to  a  ^oaii  deal  of  oiutcn- 
tfaM  in  the  navy,  where  a  large  part  of  the  weight  ol  engine  framing 
wsa  in  this  itumier  Uiilled  from  the  Bureau  of  Steam  Knginoer- 
ing  to  the  Dtircau  of  Construction,  or  to  bulls.  The  mgiaecn 
wanted  to  divide  horse  power  by  tonitage,  and  the  constructocB 
wanted  to  divide  tonnage  into  iroo. 


On  the  SalinKcn-RemHcheid  Railwny.  in  Germany,  there  is  beu); 
built  a  steel  viaduct  1.040  feet  iuag.  351  feet  high,  Ibe  main 
being  a  tiTinendous  sttrrl  strch.    The  wliole  bears  a  strong  analog^'  ti 
some  of  the  metal  viaducts  in  this  conntry.     A  fotvign  coutemponiiy 
remarks  ibal  "the  prcparator>-  work  is  very  exH:iisivc,"  and  here 
will  be  tlw  main  difiTcrctice-  between  methods  here  and  there,   and  it 
will  be  a  safe  venture  to  say  that  the  cost  of  erection  divided  by  tons 
uf  material  will  be  double  in  Germany  what  Ilie  some  work 
coat  in  this  coumr)' . 
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Among  some  other  prophecies  ventured  upon  in  this  Journal 
limes  post,  is  one  re^pectinf;  impul!«e  steam  engines,  or  •tteam  "  tut- 
bines,"  as  tUey  arc  commonly  called.  We  illustrated  in  Xo.  1, 
ISSS,  the  ParMn's  eugine.  which  at  (hat  time  was  in  a  state  of  evo- 
lution, and  has  since  ihvn  pa&sed  through  various  stagesof  inii>rovc- 
mcnt.  The  latest  expciiments  show  that  these  engines  now  develop 
an  electrical  horec  power  with  20.3  pounds  of  water  per  hour,  aai 
this  is  as  much  as  can  be  claimed  for  any  pUtoii  en^oe  connected 
directly  to  a  dynamo.  The  last  trials  made  were  by  Pnifessor  Ken- 
nedy, conducted  at  Xew  Castle.  Kngland,  in  a  very  careful  uianutT, 
tndltdiBg  all  the  usual  obsen'ations.  It  is  time  that  more  attention 
was  eiven  to  this  form  of  steam  engines  iu  this  country.  The  ftow 
engine,  which  seems  to  Ik  better  schemed  than  that  of  Mr.  Parsons, 
has  not  been  beard  of  for  some  time. 


We  find,  in  the  Mr^anita/  /fftes.  the  foDowrag  rule  far 

Mining  the  speed  of  steam  i-esaels  :  • 

"  In  order  to  determine  the  ^>ccd  of  a  ship,  when  tlie  displace- 
ment in  tons,  Icu^^h.  beam  and  indtcited  horse  poarer  are  known, 
ship  builders  and  naval  .trchilccts  use  tlte  following  rule  :  Multiply 
the  indicated  liorsc  power  by  a  constant,  call  this  product  .-i. 
Sqnare  the  displacement  in  toiis,  and  liiid  the  cnbc  root  of  die 
result.  Divide  product  .'/  by  this  cube  root:  Anally  extract  tlic 
cube  root  oi  this  Inst  quotient.  This  will  gxvt  the  speed  in  knots 
fKT  hour.  The  ctmsiant.  abux-v  mentioned  is  240  for  ships  abonl400 
ftet  long,  and  ranges  flown  to  200  for  ships  200  feet  tong." 

This  can  be  ctpresscd  in  a  shorter  manner  as  follows: 
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C  being  the  consUiot,  30t)  for  example.     N  =  Indicates!  boT« 
power.     D  ~  Displacement  in  tons.     S  —  Speed  in  knots  per  hour. 
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Mr.  CIrment  E.  StHtton.  ih?  anthor  of  a  "  Hutory  of  Locomo- 
livo."  anH  an  cmincut  aulhurily  oii  tlint  ■uibjcct.  hu  %'itdlccl  thu 
country,  aDtl  finils  a  grent  deal  to  cnmnimil  in  our  mtlnray  •yotcm, 
Re  has,  no  doubt,  rvncfaefi  the  iui|;iiciotis  conchi^irm  that  llic  Am«ri- 
ratu.  like  other  nations,  cunstmct  and  oi>cralc  their  railways  to  Miit 
the  local  conditions  and  ctrcnm^Uanccs  of  [he  country.  A  visitor 
bete  commonly  confines  his  observation.s  to  the  principal  lines  Jn  the 
KwA.  Aiid  rlilc«  ill  I'ttllmaa  carrfagu.  hence  docs  not  ace  all  of  our 
«y)4roi.  and  nut  at  iitl  lliv  worst  Nclc  of  it.  Cotopamons  bciwrcn 
eouutiies  In  rrxpcct  to  rnilwavA  in  wa^le  time,  and  Krvet  no  uvful 
paipooe.  People  set  sacb  nccomni<xIiitton  as  bi-^  suitx  thrm,  aitd 
Uic  service,  as  bcfbtv  said,  fits  the  circunistanccs  of  envinmnienl. 


The  celebrated  *tcrImakinK  cwniiwiny  at  Sandvik,  Sweden,  have 
ICDt  tu  the  ChU'ft^o  Hxixriiiioii  an  nnlinished  litit-mllcd  |>lalc  of 
steel.  187  feet  long,  \'J  ittcfan  wide,  3.75  millimcteni  or  about 
>«  of  an  iocli  thick.  They  oho  send  a  culd-rolled  band  nf 
ideel.  SM  feet  long.  13  inches  wide,  attcmt  <:^  inch  thick.  Iti  iIk 
aanie  exhibit  is  n  fintshe<l  band  saw,  220  feet  long,  13  inches  wide. 
.OBS  tacbea  thiclc.  This  is,  no  doubt,  the  mo^t  remarkable  example 
in  sled  products  thai  can  be  referred  lo.  The  .Sandvik  Works  are 
wherv  the  Bessemer  methods  were  applied  almost  as  soon  as  in 
Englan)).  and  where  aome  of  the  mnst  intricate  forjiiinKHet-rr  mode 
have  been  produced.  Tbc  Company  scml  uthci  exhilnls  lu  Chicago, 
bat  after  the  one  abo\'e  their  skill  in  steel  rolling  cotUMt  be 
^ttcationed. 


Tbere  hut  been  introduced  in  Englancl  a  Teatarc  in  shallow 
draujSbt  vessels  that  needs  wnne  attention  here,  that  of  pladi^  a 
ptupellcr  in  a  chamber  or  channel  in  the  bottom  of  the  vessel,  so  the 
thah  will  be  at  ur  near  the  line  of  the  keel,  one  half  of  the  ttcrew 
extending;  up  inUi  the  clmmlicr  whii.-h  tapem  away  fore  and  aft,  ao 
tbc  vratcT  tar*  and  Icav-cs  I'rtcly.  It  was  thimgbt  that  tlie  air  in  the 
channel  would  have  to  be  drawn  ont.  but  thiK  wai>  found  uniiecca- 
»aiy.  The  method  is  especially  ai>plinblc  on  ferr^'  steamers,  and 
there  *renis  ti>  be  no  ruk  whatc\xr  in  adopting  iL  It  brings  the 
draught  of  propeller  wheels  down  to  nearly  the  stante  as  is  letiuired 
for  paddk  wheels,  and  presers-c»  them  from  injury  ;  also  nukca  them 
accv«*iblr  at  all  ttmca,  because  when  a  vessel  is  still,  the  wltcel  will 
be  half  oot  of  wutcf . 
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The  proprietors  of  Isdustrv.  iioi  wtthoui  feeling  in  gome  degree 
the  dcprcssioii  iu  the  industrial  affairs  of  the  Coast,  have  acvcrtbe- 
Icss  kept  up  to  their  u!»umed  standard  of  a  tliou»md  pnges  nf  mut- 
ter for  llie  year.     Some  of  our  contemporaries  indicate,  by  aitenua- 
tioi]  and  otbcnvisc,    the  eflccts  of  inaction,   and  it  ts  not  to  be 
wontkrcd  at.     There  is  in  such  a  time  as  this,  a  falling  off  in  what 
may  be  called  technical  activity,  and  a  dearth  of  new  things  bora 
busiaess  progress,  but  it  is  a  good  time  to  "  thinlc  "  and  cconotiiii 
in   methods,   iuiplcuieiits  and  proces^^es.       It  would    he   ,i    pleasant^ 
thing  to  record  prosperity  and  a  widening  of  industrial  activity,  but 
e\'en  advxnuty  has  its  UMrful  lessons,  and  certainly  the  people  of  this 
Coast   are  as  well  ofT  as  their   friends   in   the   older  stales.     Suca 
panics  come  usually  at  periods  of  ten  to  twelve  years,  as  crvdit  ud 
speculation  outnin   normal  progress.      The  la.st  one  in  ISHti  was 
light,  the  presetii  one  is  heavy  in  proportion,  but  will,  let  os  hope, 
soon  pass  away. 


The  Southern  PaciSc  Company  ha»  set  out  to  conduct  a  war  with 
the  Oakland  people,  or  rather  both  sides  hax-c  declared  K-ar.  Thr 
issue,  unless  all  precedents  fail,  will  be  that  the  railway  company 
will  lose  in  the  eii<i.  tt  may  1>«  years  hence,  bat  the  time  will  ccme 
wlien  the  folly  of  such  contention  will  appear.  The  worst  phase  of 
tlK  matter  is  the  undignified  and  provincial  iiatnrc  of  such  dilates, 
and  of  the  causes  that  lead  up  to  them,  It  is  a  good  case  fw 
"  arbitTBtion, "  if  it  were  not  that  a  just  decisioo  U  not  wanted. 
Such  a  petty  contract  as  that  of  gi^ng  a  railway  company  the  ax 
of  the  streets  on  condition  that  Mwne  of  the  citizena  could  "lide 
free"  deserves  some  sodi  restUl  as  now  appears.  It  is  of  ■  tike 
nature  with  selling  the  w.tlcr  front  to  someone  for  a  trifling  cotisideT' 
atioo,  and  the  whole  matter  is  a  mult  of  electing  incompetent  people 
to  administer  public  affairs.  Ko  one  can  find  fault  with  efforts 
to  Ttgain  equiuhle  pnhlic  rights  thus  lartered  away.  The  lanes  on 
the  fcnics  should  be  modified  to  meet  the  \-olumc  of  the  traffic. 
otherwise  the  present  competitian  was  inentabte,  and  should  have 
been  provided  againfit  long  ago  by  icuotiaUe  coocessiatis  to  the 
pulilic. 


TbcR  ii  a  good  deal  in  the  promt  tunnher  coocirniitig  ailrcr. 
iw^ly,  or  iod*e<l  wholly,  other  people's  opinions,  whiclt  »n  just 
now  plenty.  Everyone  hnx  vtewM  on  the  proMeui.  warped  com- 
monly hy  a  narrow  preniisat  or  penucuil  tnicrcrt,  which  raaiu)t  be 
hdpeJ,  uid  perhaps  nol  blamed,  under  the  ethics  of  mwlcm  politics 
mnd  legislation.  If  there  i^  not  tvotnc  gnin  in  tile  iUock  of  eco- 
nomic knowlcdifc  a  e,nsa  uniount  of  effort  will  be  lout.  If  ouc  wit) 
notice  the  diffcrail  npinions  uf  iwople  it  will  be  seen  tlml  tbc  prind- 
pa)  points  are  a  clmr^k-  of  HclfiOi  and  mnlidoUK  pur^xnc  uti  the  iwrt 
of  fnreisnert,  "'  itold  hags."  or  someone  else,  ihus  provtim  that  it  ic 
dtscriminating  aims  and  laws  that  are  fcarcd.  I'eoplc  are  noi<n-«i 
charitable  enout^h  to  admit  that  blae  economic  views  are  at  the  bot- 
tom- Everyone  is  watcfaing  for  sotne  Itind  of  **  personal "  niotii'e 
in  every  act.     Silx-cr  ha.<s  fnlkn  into  wltat  wc  call  "  politics." 

Mr  A.  I^  Fish,  of  ibis  City,  representinj;  the  WodhinKtOD 
Company,  of  New  York,  ha<i  mutractcd  for  a  piim|Hng  plant  to 
raise  water  froai  wells  at  Sacramento  to  supply  tbc  city,  and  the 
worlc  will,  no  doubt.  Itc  carried  otit  in  a  complete  manner.  The 
wonder  is  that  the  itco|)le  of  Sacramento  slionid  so  long  han  drawn 
their  water  ftiipfdy  (rom  tltc  Sacruniento  Kivrr,  with  all  of  Its 
injpnTiiiea,  when  the  country  aronnd  is  n  rnst  litter,  and  there  wa< 
ncAhtng  to  do  bnt  to  "dig  a  hole"  to  procure  ptire  water  of  any 
amount  nt  the  same  level  «« in  the  river.  There  arc.  around  the 
city,  uuwulled  pits  dug  by  farmers  tltAt  afford  a  supply  for  irriKslioK 
pHTpoecs.  the  water  flowing  in  summer  within  fincen  lo twenty  Kcctof 
Uk  sofiacc.  The  co»rt  of  the  w:Hcr  in  fixc<l  Hy  contract  at  3.tt  cvnts  per 
tbiMWUid  KaHnOH  up  to  I.(HNI,U1>U.  and  above  that  'J  cents  a  thouiond 
gallons,  which  is  nearly  no  cost  st  nil  comparrd  to  socne  other 
mWa  that  could  be  aaroetl, 


Therv  has  been  some  pnblic  discuasion  reelecting  the  reniOTa)  of 
Afcb  Rocic,  a  kind  of  out-sctilincl  for  Alcatra/  lolnnd.  in  the  Bay  of 
!Un  Franct(tcn,  but  thin  we  imagine  will  not  be  done,  becatne  it  is 
not  B  great  obstruction,  and  is  a  kind  of  beacon  on  the  vrsirm 
apfrmch  to  tbc  island,  alsoliccausc  the, work  wonld  be  one  of  great 
cxpcttsr.  The  ap|>m«cbes  are  shultow  and  shelving  on  all  sides, 
ami  while  the  amount  alxive  water  could  easily  be  cleared  away,  the 
ahailow  arts  ticlow  water  would  catail  n  large  expenditure  to 
deepen.  The  «mall  ruck,  half  a  mile  tu  the  northwatd  i\  a  diSeteat 
auiter.     Il  is  low.  dancemtu  in  nature  and  position,  and  conld 
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be  mnoTcd  wilh  but  little  expense.  The  sides  ate  perpcndiciilar  ior 
•  loo^  distance  bdow  water.  It  b  a  crag,  and  the  debris  vould  fall 
diowo  on  ftll  sides  belon-  the  drsiieht  of  v«awlB.  We  have  ntrrejml 
a  good  deal  about  thcre^with  fiali  lines. 


The  Caiifamia  Arthiied  comes  around  uiontblj-  with  a  nttmber  of 
fine  {tlatcs,  well  made  ap,   finely  printed,  and  a  credit  to  the  serial ' 
literaiiiw  of  this  CoMt.  or  of  any  other  place.     Architecture,  it  is  \ 
tn»c.  involves  in  great  degree  the  element  we  call,  fw  want  of  a  bet- 
ter lenn.  "taste,"  and  there  is  the  farther  (act  that  such  ajoumal' 
has  for  it»  renders  only  educated  professioaal  people,  hut  tnAlciog 
due  allowance  for  this  Fcqairement  one  must  concede  a  commendable 
skill,  aud  care  in  the  preparation  of  the  Architeti.     The  August  issue 
conlatn5  a  fine  ilrawing  of  the  propiiwed  /i>t7M>fi«rrljtiiltling  on  the 
comer  of  Third  and  Market  Streets,  in  this  City,  from  llie  designs 
of  Mr.  Willis  Polk,  Architect.      The  iiametisit>-  of  the  building  is 
almost  the  nnly  fcaturv  u-e  dnre  to  remark  upon.      If  cotutructcd  tt 
will  be  the  most  lemarkaUe  building  in  the  Ci^,  and  this  omcag 
many  others  that  aie  remarkable. 

^  Primero  (the  Srst>,  a  fine'sieam  yacht  constnxted  by  the 
Vnion  Iron  Works,  of  this  City,  for  E.  W.  Hopkins,  is  now  lying  at 
Snu.^.ilito,  and  i^  the  finest  piece  of  mnrine  architecture  uf  the  lcin<l 
that  has  ajiiMHinrd  in  these  waters.  Wc  allude  especially  to  the 
water  lines  and  "  business  pert "  of  the  vessel.  She  is  137  feet  long, 
IS  feet  beam.  102  tons  measurement,  «*it]i  triple-expansion  engine* 
of  S.  12  And  2u  incites  bcrc,  12  inches  stroke,  and  steams  Iti  mites 
an  hour,  which  is  quite  fast  enough  for  any  kind  of  ser\ice.  Tbe 
productiou  uf  Mich  a  ^*e.■^sel  shnws  the  flexibility  of  the  resources  oj 
our  great  ship  yard,  and  is  in  some  respects  a  higher  endence  of 
skill  than  the  bnilding  of  a  vessel  of  thousands  of  tons.  £/  Primtn 
hsA  the  distiiicliou  of  iMrin^  the  only  jtrivate  steam  yacht  of  the  tint 
rank  owiutl  aitd  operated  on  this  CoasI. 

The  follom'ng  i*  fiwn  fndmsMn  and  Iron,  of  July  21st,  of  tfau 
year,  and  if  corrrct.  does  not  seem  to  have  attracted  much  attrattoo 
hefc: 

"California  is  generally  regarded  as  x  happy  hunting  ground  (iir 
Britonm  and  onr  eoantr}-men  resident  in  ibc  "  Oilden  Stale '  are 
nothing  if  the>-  are  not  energetic.      An   English  oiganizatino  inj 


which  there  fs  ttot  ft  tittle  of  Amainin  cApital  — the  Los  Angela, 
Owenii  Valley  Mid  Vlah  Knilraad  Company  ~  hu  recently  taken  n 
definite  Mep  lowarils  ctmiplcling  the  lotig-propoiwd  railway  from  l,on 
Angeles  to  Suit  Lake  City.  It  ha<  given  to  a  local  lirm  the  contract 
lor  the  roniriructioit  of  the  Mojavc  IniU-i>eiidciKc  itectimi  of  the  line, 
160 miles  Inng.  The  iicaioii  will  rmt  X-4'O.tiOO.  and  it  istobcnady 
for  traffic  within  nine  moiith)^  The  necessary  material  will  proba- 
bly he  unkrcd  iii  Kiiglaml.  The  same  company  is  coRKlnu-titi^  A 
cnuU,  1 10  mile4  loni;,  pnvx-c<ting  from  a  point  11  miles  abm*e  Indr- 
pcndence  (o  Indiau  WcIU  Valley.  Thi<i  irrigatiug  waterway  is 
intended  to  ofien  up  Nunie  4(Ki.iXM>  acres  of  land  for  settlements, 
which  will  he  wnred  hy  the  new  railway." 


On  another  page  to  this  issue  we  have  some  remarks  opon  the 
system  of  competitive  rewards  at  the  World'&  l-*xbibition  at  Chicago, 
bat  refraitM.'d  from  saying  auytliing  of  the  syiiteni  adopted  (here  for 
determining  awards,  because  that  would  at  once  have  led  to  a  qua- 
tiott  uf  honesty  in  the  judges.  Since  writing  the  rentailts  we  are 
ftiieved  of  this  embarra»iment  by  reported  inscality  in  respect  to  the 
aale  of  awards,  or  scheming  to  obtain  them  by  unfair  and  diabooest 
OMmtu.  Id  foreign  commenU  on  the  "  Thatcher  sj-stcra,"  of  a  sin- 
gle jndge  in  tlie  lUETertnt  de[tartnwuLs  while  possible  venality  i« 
not  (^hajgcd.  H  was  easy  to  sec  that  il  was  thought  of  and  apprc* 
h*Biled.  1<et  uk  ho|>c.  as  a  matter  of  national  honor,  this  thing  1* 
ended,  »  fiar  br  direct  charges,  but  the  miwhief  in.  dtuie  to  a 
great  extent  by  a  §jngle  rumor  of  tlie  kind.  Awards  that  carry  with 
them  a  breath  of  suspicion  are  valueless,  The  appointment  of  the 
Hon.  Bo>'d  Thalelicr  as  Comuiis&oner  of  Awards  was  a  mi.'ilake  that 
may  be  mneittetl  yet  hy  turning  him  and  his  crew  oat  of  ofBce,  and 
•ubMituting  the  old  jury  method  if  tlicre  must  be  corapetiti\-e 
award-H  made. 


Admiral  Selwyn.  of  the  British  Navy,  lectorcd  last  month,  before 
the  Academy  of  Sciences  in  tliis  City,  on  the  extmcttna  of  metals 
hjr  chenkal  rcagcntA,  principal  of  which  i»  chloride  of  sodium,  or 
coBLiHion  aoll.  The  fumlamental  propoitition,  to  so  call  it,  is  that  tbs 
diffiisioa  or  drjxMtion  of  metaK  in  lithic  or  other  fonnatioas  \m 
aA»^et1  by  cvrtain  chemical  coml'inatioD.i  of  which  clilondc  of 
•odium  is  a  base,  and  by  parity  of  action  or  result  such  mctaU  can 
be  leteased  or  dissoKv^l  out,  k>  to  s])eak,  by  the  same  agents.  This 
we  gather  as  the  general  hypothesis  iir  prapcnition.  which  is  one  far 
iDctallurgisu  and  citemisls.  The  subject  i*  ouc  to  which  tbc  author 
claiBU  to  hive  given  a  great  deal  of  itudy  and  experiment,  with 


witnl  imtcticitl  rcsulut  «*£  are  not  nware.  As  an  abstract  proposition, 
liowTX'vr  iM^mcl  In  n  ftctciltific  sense.  It  will  not  huve  interest  lierc 
nnioiiK  mining  peopir  until  prnotionlly  demonstrated. 

Th«  <Vmw/m,  Oovrrnment  cruiser,  has  crawled  oui  of  her  berth 
at  tbe  Tnion  !roit  Works,  and  felt  ber  way  around  the  bay  nnpcUed 
\i\  lio(  i)«nt  nucliin«n>-.  This  U  no  small  nutter.  If  th«  machinay 
i»  ih«  4Wi»>M  wa»  taken  out  and  dstributed  in  factories  tt  mmU 
fill  a  stint  W  tbcm.  A  buodrcd  ateam  oigfiics  lor  one  thing,  with 
li''  '  .     pncimiAtic    and  dvctric  nppanittts  that  wovU  evjutp  an 

1  ^  !i       All  tb^ce  thint:^  junned  mlo  apace  not  more,  and  per- 

baiM  >GKk  than  nonld  br  required  to  pack  tbem  for  shipment  oa 
Un>)  <.>'«»t)tvtvs  a  jvob1«M  intricate.  <st«itsn%  Bid  even  incmlible. 
Thrw  tkpamnciats  «ntM  t»  «tart«d  and  tried,  not  oolr  ^vpinlvlT  Imt 
tfcMtcttv^.  All  arc  Incegral  parts  of  a  OvmcBdotts  whole,  which 
«C  «aN  a  iimAh«  wwr  wad.  It  is  hvd  to  rcaluc  the  skiH  and 
tSttt  W^palwJ  to  caB  dMW  Uficocir*  into  esisavuttu  It  in  the  acme 
«r  wwden  cwciwrcrint.  M  qi  to  bg:  c6bRs  of  the  Mgheat  tdesi  n 
•K  vDWrtiic^  ami  As  cowocMnAMi  hi  vmik.  The  aPOMdcr  i»  diai 
8Mk  «  HbM  <«k  be  <flRM4  «at  atdL 


syMONii  ^Mwie  wtt'  wnaip  Wk  nns  4 
vtMi  «niK  Vwi«M9i«s  cAnse  <f  the : 
MnlttK«i««t«  tocr«iDtt«f 

VmtoKiMiaMftrvw 
<B  awA  ipamne*  am  be 
*^w*tJwV  U«."  ama 

9MM9P4  ^Cfr  tllRVlHVS    WC  4IU  ^NPU 
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ifr  tonne*  4fte  jpmttrt*  ^ittav 
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at  llM>   FrMkUn   h.lltiitr. 

»htt  roaulna  ibrae  p«]»m  of 
■  W  6ni  ORv  bninit  tfav  lpctun>  of 
TnU.  before  tbe  Ffanllin  liutitoU 
r««r7  Urt,  abiI  kulm^ucnllv  lu  S4. 
baCMv  the  NMlotM]  lilcctnc  Lixht 
ticNi  •(  (lirir  lucrtinic  Kivrr,  mi  tlw 
uf  ' '  UgM  uiil  oibcT  lllgb-  rrciiumcy 
Vma."  Mr.  Tr*1<  1mi>  («*i1y  tltr  fiM 
■Hmit  llw  inrealiifaton  in  nttcnurtiBg 

pbcftOBUBa  ill  tliu  cotinlry,  pcrh*p« 
Hwld,  ■D>)  itiii  t«riuiv  nwr  «■*<>,  in 
t«|itYt».  tm  callnl  the  nioal  inicreallitg 
I  ba»  twrti  piTM-titpil  upon  tbe  aatr- 
ITc  have  quutnl  fTuni  It  M-^-rtiil  timm. 
[UlIK  bnl  k  liiiint  i>f  ipacc  (irrtfiiln) 
I  f««BMilM(  tbe  whole  to  onr  imdet*. 
■vcMkl  papir  Ml  **  iTvwnt  l>ev«lu|> 
t  R«MV7  OnlnuicT  in  th*  VtiJict) 
'  H  ^  LicnuiMiit  W.  H.  JjKinm. 
Mr  Hviaetr,  I'.  S.  Army,  who  ia.  no 

^  cooipcWM  *a  MilhoHt^  oa  Ihw 
M  «ay  CTgiwcf  now  iMof.  I.irti- 
Jaqaea   «■■   •   metnbcr  of  tk*  crtc- 

(.'.  &  Gvn  CoininlMion  tlial  tiMlMl 

DMH  T««n  ^(1.1,  uiil  wrrr  (renlnJ  with 
■Kh*d  fxunrlnr  ex-crywlure.  lUnce 
r  Sdlrva  tlu  «iill*or  tw*  coDtlauKwly 
I  tab  lanatiBitiaiM  «n(l  l»*  had  n 
Mt  fiul  in  UyiBit  ilowii  aB'l  <lr«4Kn- 
(ftopto  au'l  piB  inaaufoctHre  lu  tbb 

^Br  i»  a  plaia  ptaptcnom  sccovnt 
nn  pnctir*  la  lonttmrUai;  hcNTj- 
Nu  nd  CDoM  not  ^-rU  btt  umiv, 
I  all  aew  Me*S  Uut  pmmiae  increoaeil 
r«  ■!  emtm  tHcil  km!  pul  Into  prarlice 
liWBwJ.  For  nor  n«n  |M)rt  *«  fail  tn 
r  tfe*  wovld  i*  «n7'  Iwltrr  ofT  llinti  if  wr 
taM  (k>  ifum  of  tpwUavtii  Ail'ilphiis 
Ifr  t<««iHl  wiib  raMhuIr  thotiKv  oit'l 
Umi  ■  "Unakeriiiin."  BiAilrofa  pint 
h»  pntantik  wratmi  ol  all.  bm  «ncb 

nnl  ilrira<-t  IroBI  llie  slitlity 
I    Jaqurk.    who  ha* 

lij;  111  lirmgiag  Anirncaii 
nf  oUker  CMialrit*. 


A  lKir.1  p>i«-T.  br  Piof.  Jw.  W.  Kfehonla, 
on  "  Tlic  Stic^-ilir  Itnt  of  UcUla"  iaa  Rood 
»nunple  of  exhantliTE  rMearcli,  aticti  W  !• 
at  thia  <Uy  appltnl  iii  bdmI  bntnclic*  of 
•rimtifir  invntigation. 

Thr  <l«flnitlt>o  <>f  vptrcific  li«al  of  a  fawljr 
la  tbal  H  is  ibc  ratin  tvtwccn  tlic  amount  at 
ht*\  Tvgalfvl  to  iiicivaai-  It*  temprtklure 
uiw  ttegnv,  anil  tbe  amount  af  beat  (n|tiin:4 
lu  inv^n-ww  th«  mH|rtalunf  of  an  v<)ual 
**eiglil  of  wMct  tKi«  ilrgre^.  The  lernt 
**  ntio  "  i*  maei  tarn-  in  tbe  nmac  nf  pnipor- 
tloa  and  l»  not  corwcl.  Kalk>  Is  b  "  ratv  ' ' 
of  difletviicc.  not  a  (HlTermc*,  hnl  thrw  la  a 
coiMtaBt  Irndcni'v  to  mhalltiilr  Uiii  trrm  for 
''proportit>n,"  as  In  the  •'ratio  IwtwecD  fpAA 
utdniiiKT." 

]l<>l(H<Hvr1h'<  rwkcl  Ihwk. 


Alrwra.  Spou,  tbe  |i«hliabor>,  hare  ImdmI 
ft  tircniy-UiIid  «dttioa  of  ihr  abon  natanl 
work,  nrithont  rwiiion  m  far  a*  arc  can  tec. 
and  miibcittt  nacd  cf  tt, 

Tbk  porkvl  book  of  Mr.  MatowvMtb'a 
ne  re|[ard  m*  (he  moat  carrfullr  emi^ilcd 
nftrracv  of  il»  kind.  If  aucb  compulMNl 
can  lie  tnailc.  Uenuac  Ihriv  ia  no  otbrr  of  Ha 
kind,  if  wc  coiiaditrr  tta  roaveiilenl  fonB, 
SXlX*4  tncIi«s,cuiitJilnlDKN()Dpagetortest. 
*  >r  tbe  tulijcTl  matter,  the  RMM  that  <mm  W 
•aid.  attO  cnonKh  to  mj-.  b  tlMl  UHongBls 
or  tnure  reference  book*  of  tbe  kind  kcfA  on 
oar  (ieak.  "  .Muleawodh"  «■  (1m  o*>«  uC  lart 
■ppral  and  &nt  worn  not.  Il  i«tb«iiKM 
compeDilioua,  and  at  tbe  Bane  the  moat 
conpRbroaln  of  aU.  Tbcrv  b  M-arrelv  * 
•Bkiort  co«nact*d  with  what  mmy  be  callM 
eotntnicti^-i!  cagineeriofi  tha(  b  oot  induded 
is  a  Bumner  ami  under  an  anaiiEement  tbat 
ha*  Iweo  the  UoAy  and  inmk  not  onljr  nf  the 
•bk  anlbor.  Sir  Gmtford  Uuteawortb.  but  wf 
a  Kore  of  others  who  have  toBtr^butet!.  tag- 
gnUed  ami  amenilod  ituTinit  the  thirtv  yaan 
tbb  porket  book  Uju  been  in  nae.  .\>  a  mat- 
ter ot  peraonal  opanion,  there  la  no  a««il  of 
,  Bb;  olber,  kic  nKhauical  englacen  at  k«at. 
I  M**ani.  Uahom  Jk  Aleaaadcr  are  tlie  atceitta 
bere,  awl  keep  the  books  io  atock.  Tb* 
1  price  ia  ttM. 


LrTJSSATVRE. 


n^  lin|>orlaii<v  or  Vorth  I'nrllli' 
WcatliiT  SlatIaR<i.> 

BT  MiMKRI  MiXCCUI.  T.  It 

This  paper  is  in  •  sttiw  n  ramllsry,  ami 
a]*o,  it  tuny  W  t^iil,  H  tumciiitig  into  practi- 
cal torm,  sinilits  that  liavc  cngigc<l  Mr. 
HatMon'*  attculion   fur    many  yeora  pasl. 

Hit  lectiircsOTi  the  ■'Cyclone  Belt  vf  North 
Amenca,"  ami  thr  "AtntcwplMTtr  of  Planet*." 
delivered  bclbrv  thcT(s.'hnicAl  Society  of  llic 
Pacific  Coast,  in  IStll-lC.  ore  in  a  dcgtec 
prelimiiiaTr.  and  in  >ii  vqiial  ilcfgrec  trib- 
nUiry.  to  li»  prvaeal  proportion  to  c»tab- 
liili  an  oluwn-atioi)  itatiun  on  Ibe  Aleutian 
Islnnili,  in  the  paUi  of  the  stottn  centers, 
or.  as  may  be  said,  at  the  focal  pohit  of  gen* 
cratiaii,  al  least  where  obeervtd  lines  «««m 
to  coarcrKC  as  a  foci  of  dketaibaDcc  or  low 
bwDBKlical  peesaore.  Uf  this  nutter  the 
anthoc  tavii: 

"Tlielineof  maximum  Ktann  action  IleB 
arroui  tbc  continent  between  the  47th  and 
CDtb  parallel*. 

The  approach  of  these  Btocms  is  Grai  notcil 
in  the  cxireue  notlhwcat. 

These  btonns  may  oome  frotn  one  of  thnc 
soiir«!s. 

Ul.  Tbcy  may  progieMi^'ely  come  in  from 
even  the  Asiatic  coast. 

3d.  They  tnay  ori^;ini«te  in  tropical  or 
sabtropical  tatitades.  «i  do  the  \Vc«t  f  ndin 
borricane*,  ami  fblbnnng  the  Japan  etirrent, 
n«ch  0«r  eoaat  aa  the  Wtst  Iiidiu  huiriraiies 
do  tbc  Ettropcaa  toa«t. 

3il.  Tber  may.  under  favorable  coodi- 
tioBs,  develop  alons  either  line  and  fallow 
tb«  general  conrae.' 

Mr.  ManaoD'a  ftropositiott  ia  that  the  I'ul- 
venity  of  Califoniia  carrT  out  a  aeriea  of  ob- 
sefvadova  on  one  of  the  groups  of  .Mcuiian 
Islands,  Tigalda,  Atniikhta,  or  Atnchitka, 
lying  in  Ebu  Lottgilude  from  ISS'tolTD", 
aad  North  I,atilud<  fran  64"  to  91°,  which 
be  tnuataina  ean  be  done  at  an  expense  of 
^10,000,  witb  sneh  aid  as  the  Government 
wtMhl  Riadiy  extend  in  the  way  of  ptoriduig 
iiistrunient«and  apftaratna. 

These  oh»cTvntk»s  would  be  a  proper 
fnnclion  of  the  Weather  Rnreau,  now  tin- 
faappily  transferred  from  the  War  t>cpart- 
nwultolhatur.\gncuhure.  which  nodoobt 
means  an  end  of  any  useful  rvMarch  of  this 
kind,  and  potaibly  a  conversion  to  what  we 
call  a  political  department.  \l  any  rate,  the 
invcatlKation  of  the    phenomena  of  rtorms. 

■IlMlM*bMtlMlWMnA«n«laikMorth»tBlTer< 
allj  orOiU&nl^  airU.  I«K. 


which  wu>  only  coniinenoed  on  ihii  CoaM. 
secniB  to  have  ended  wbeie  UieutcnaBt 
John  P.  Pinlcy  lea  iL 

Mr.  Manson'E  paper  is  accompanied  bt 
five  charts,  four  of  then  ihowinft  the  tttant 
of  stonns  tbroughont  tb«  fo«r  •estunx  of 
winter,  spriiix.  nimmer  and  autumn,  and 
one  chart  on  which  all  of  these  linos  af* 
traced  in  four  colors. 

A  glance  at  these  rharU  kbenn.  alOKf 
that  tlieobacTveil  meteorology  of  this  cuiiat/T 
ceatGfB  on  this  L'ooat  and  in  the  North  ?f 
cific.  All  Iwniilea  is  merely  foIlou-int(  and 
tepottia);  the  course  across  tlie  eootineot. 
toon  enuuch  for  the  Middle  and  Ranmi 
divtiiana  of  tbe  coimtry,  but  not  soon  enoo^h 
for  lite  Northern  Pacific  Coaai. 

Of  (he  leuilt  of  obserration*  on  tbe  onl- 
lying  tsUnds,  .Mr.  .Manaon  soya: 

"Tbe  <iue»tion  of  the  cost  of  eoanecti^ 
tbe  station  at  sotiie  time  in  the  faturchj 
cable  with  the  continent,  need  not  now  t* 
considered.  If  it  shall  be  dcinon*tr«te<)  thai 
the  storms  which  lirvnitate  this  conlinrat— 
that  the  cold  wavra  wliicb  cwt  human  lift, 
and  iluit  the  hot  mve  which  prodncesatt 
IcrriMe  infant  mottolitv  in  the  great  cilMsaf 
the  Wcitcni  ^Ules  am)  those  ou  the  Atlantic 
■calxjapl — ttuit  l1>ese  phenonienn  can  be  fore- 
told from  n  puint  TiW  wx^t  of  Ivin  l-'moctico, 
no  conftideralion  of  cost  will  deter  tbe  Wk- 
graphic  councction. " 

In  rcBp«et  to  the  proposed  alwcrvatlon)^ 
Prof.  |je  Conte  siys: 

'"Tile  fact  that  there  a  a  gencrwl  mm*- 
inent  of  tbc  atmc»[>IiCTV  eastward  aloaR  tfct 
poralleh  4AMn  N.  Ul.  is,  I  ^kIkvc,  admii' 
l«l.  That  storei  ccoters  are  caiikd  aknm 
with  t!ii«k  movement  acnes  tbc  cikniiii'Tir. 
and  thence  acn>«  the  Atlantic  to  f/  ■ 
I  think,  also  ccruiii.  Many  alof^i: 
ently  ongiDalc  on  this  line.  But  eveu  wben 
they  originate  cUcnhete.  as  for  example tb( 
hunicanc*  of  the  U'esi  Indieo  or  eyclooes  rf 
Indian  Ocean,  (hey  move  northward,  aortb- 
ea-twnrd.  and  generally  eastward  atovgtbt 
same  line.  If  t)ii»  be  tme.  and  if  farlbcr, 
ai  Mr.  Manaon  I>e!ie\'es  himI  at  seems  pnibi- 
ble.  storms  come  to  us  from  the  Pawfic 
Ucean,  Ibea  cvideotly  the  importance  uf  b> 
obaerving  station  near  this  line  bikI  as  far  at 
poanble  westward,  caanot  be  over  eslinuU^I 
I  therefore  most  beaitJLy  sympalhiu.-  wili 
bi;*  propusillou.'' 

Prof.  Soul(  *ays  of  tbe  Mune  matter  : 

"1  wiah  to  place  tnr»clf  on  record  •»€■■ 

litelv  in  favor  of  carr^inK  out  the  woch  Ml^ 

Hneil  tu  the  jiaper.    Tbe  expense  wwiU  I* 

trivial   m  comparison  with   the  benefit*  J^ 

rived  and  the    li«-cly    interest    trealff  iii  tbr 

,  whole  Milijn:t  of  terrc«trial   tiietcwrolo(.7-    1 

I  hope   the    •^heme    luay    be  carried  to  a  «»> 

'ceasfnl  completion." 


Thr  tdtfvi't.  or  Ihr  arirmr  It  inay  IM 
csllnl,  or  tni^K  vtoriD  crnii^rm  anil  ilrfiiiiiig  I 
ki  ■dTBBCc  tbei*  Tone  aiul  courw  acroM  llir 
coMJimit  ba*  brcooic  ■  practical  tnattn  of 
CwHTwchiaic  inlMVkl.  «»•!  llir  rrwill>  trr  at)  | 
«ntl  iBiN*'  than  Ibr  ititnl  ut>k<>iiw  amonK ' 
ttw  uitiuJ  ndHccra  tiTFUictol  when  the  a^liraie , 
hatfaww  (ovrprrbvnaivc  and  anw  ealrnilnl  all 

Tltr  iirim'iiMt  ficlil    »l  titi«rrvalioil,  at  111* 
pOMI    ••(  |irini.'i^I    'lltrrKriii'F    MvtW    t«  be 

Btwtb  of  l*n]^  Soanil.  Thr  rdmnr  nortU- ' 
w«»BrB  ttalion  at  tbt*  litnr  h  a  amall  taUiul  | 
U  tiMr  nuance  uf  Uic  SlraiU  iH  Juan  dc  ^ 
T'ara,  itaua  tpoktn  of  hy  Mr.  Mantos  ; 

'Tlu»»tatkiD,  knmm  ai  Tatnurh  Idaoil,  ' 
■pns  th»  ftrri  warniug  of  tltc  ■mmacb  of  n  I 
MH*  ana,  wlildi  may  Imni;  drvaalaltiiM  | 
•tonoa  W  ttita  <i>tilii>mt,  lliv  Vtlnntic  (hvau  . 
mmd  vvvn  Eumpv  :    iv   uf  i>  IhkIi  utra  wliii'li  ; 

Sbraitf  imcniv  i-nlil   In    half  nf  I  he  iHvil-  I 
jmfMMKia  uf   llir    glnho.     Vvt  thi*  *ta-  j 
b«*  an   rfutptncnl   at  «tatioa>  of  ibc 
ul  oftlcT.   aDil  ha  tc)e)CTa|ibif  cvnnrc- 
•  Mvniitrlbiblr." 


1W  Rrlalhm   Hrlnrm   KM|i|ojrr« 

■iri  WorkMfH. 

ra  Bk  I    iL  Kiaia. 

TU»  ta  a  paper  fvad  beftm  tba  MMhsBtei 

tamiUdm,  *d  MuK-lwaiet,  Knglaud.  in  Monb 

im.    Tlw  anttanr,  Mr.  lotna,  lirinK*  "^  '><■ 

aid  la  ^calbig  with  tbia  aot^fvt  a  loog  ox- 

pcftmcc  a*  Biai»][cT  uf  mKiovcnnK  wwka 

M  iTvioaa  brancbn  of  that  indwnj.  am) 

ia    mrm   mtiMmigrT   vl   Ihr    AllaMtic    Works. 

•1  Bvoadhcslh.  near  MatwJwilcf,  I£D)[UniI. 

«Wr«  *  larx*   ntutilM-r  of  nhillol  rii«ii   at* 

gnplnjMt.  and  wvrfc  on  tbr  Aaerican  >;>- 

km  in  f«af«e«  in  hoiin. 

A  main  chararlvrkUc  nf  Mr.  lonu'  «uay 
ta  Ibat  it  ia  iniriurlf  prartiril.  Tlw  muuc 
rk  atiflirs  to  acailir  all  litcnlurr^a  Uia 
prolifaiu  tlMt  ba*  appaanO  ia  Ung- 
RaaamiaK  ia  irom  facia  lattaail  nf 
Tbc  gOMtalUstkia,  anil  ofloi 
MpUtfWal  pn>pcaUl(MM  atul  Umsk*.  dmli 
•jak  IB  flilwt  oonntrk*  liia*«  bnt  lUtla  atlea- 
tm  tJwre- 

TW  Ksl^TC-t  k  tivalcU  (Iivfvaa  a  nindittuii , 
aal  aa  a  tbmrx-  1^»  prctxut*.  iu  a  great 
wmman,  «■*  rnBineni  m  the  iMpn  tbat 
aaidl  ba  of  lotcrral  tn  ibi*  conatry.  Tb* 
C>uaw»lain<i  ai*  <ltttn«nt  n  many  wav*, 
ta  •«  naoot  afliv*  with  ihr  antbor  in  lila 
itr*    tkit  Uie  tdaticNn  IvKivccn  empto>-en 


ami  wnrknrn  ahoald  Ix  cloan  9r  wan 
coonvctMl.  On  tlw  contrary  think  tliat 
mcb  tdatiotu  arc,  ta  a  )Riatnr«i  ariiair,  loo 
daac  attraily.  uhI  bo  much  I'nuruuntM 
toftrtlM^  thai  tbar*  ia  aodatarminlDK  «ibm 
mponaibililjr  bclano- 

If  l&«  labor  of  prodncdon  waa  afrparaled 
fram  malcHaL  rapcnic  anit  tlw  nnrmni  pn>- 
Kta  of  capilii],  nr  uf  a  bnMQm,  lh«n  a  ■«}»• 
Iton  rj  tbr  problna  woald  appear.  Let  ilia 
workman  br  rtaponafbk  for  Ua  aratk.  and 
tlw  ciD|d(iT(T  for  tiM(«Tia1  and  Ibr  conduot 
ol  tbv  famlnnM,  aa  I*  ilone  UDiler  lbs  coo- 
lru.-i  *)r*tm  In  niauy  works  in  Mr.  loraa* 
ilUtrirt,  Ihcn  dklnrlMnrc  woulil  rr«M>  A 
Into  comniunlty  oT  intcmU  noald  a|;pcar, 
became  tbe  tiitert«t>  uoulrf  Lb  illaiinct  in  ttt 
far  IU  tlif  [Kiiaarutioii  <i{  a  ImihImc**,  and 
UVnliral  in  ao  lar  ai  aoccvaa. 

OoallnniUl  Elrrlrlc  IJebl  (miral  •t1n(i««i«, 
■1  au4JM">«ta  nuM^e  a. 

Thb  ia  an  exirnatn  quarto  vrork.  contaln- 
ing  twmly-firv  fokUns  platea  and  onr  hun- 
dred atMl  fortf  four  cti)[raeinc«,  alwwlnx  llir 
cnnatmctirr  arrangmmit  and  pBlni:Hpal  facta 
p«Tlaitiin>;  (o  ihr  olrOtrii'  t>Unt*  of  im>r* 
llwin  lin_k  riika  <in  llir  ciiUncnt  uT  ligrupe. 
It  ia  Dot  allni  poaalble.  eifiraallv  in  tiurafw. 
to  ipdn  infomMlioa  aiieb  ■>  ■■  brrc  gtvYii, 
anil  ia  piiaiiiltir  iinl*  in  the  raar  of  rlvrtriral 
{■lanta,  vbicb  arc  more  or  leaa  of  a  p«Ulc 
cbaracter.  and  not  bouiKl  ap  tijr  a  bar  of  ^y, 
in^  oat  trade  wcirla. 

Tbe  atatiooa  reptrMrntoH  awl  ricacribMl  at* 
tabulalnl  u»<l  imicxnl  at  tbc  IicEmnlnc.  ao 
■1*0  the  jiUlc*,  rn(;Tii<rlii)t«,  and  >iili)eH  net* 
tcT,  90  Ibnl  tbe  siattuti  at  any  city  dninnl, 
I'an  lir  at  oner  refertrd  to. 

tl  I*  a  «wrfc  that  ttill.  no  danbt,  rncci  wtih 
■  wi(k  rimilatioo  fn  ibH  cnunlry.  vhnr 
llMt«  la  aiucb  curi««it5  mt<^ctiii){  Contl- 
neoial  pracUcv,  leapectlnn  "Uirb  thrr*  b 
bnt  aieaifer  rvrord  in  Ibr  KauttUi  lan|[Ui|rr. 
ami  a  Rrmt  ile^  that  will  \»  novel  tn  d)ma< 
mua,  bulldinKa*  tnrUtw*.  encfaira.  moutr* 
and  appUanoa.  There  win  alao  be  th* 
«bol«aaMe  cflect  vf  app«iria|t  pco|de  ii(  Ibr 
({(eat  advancca  made  In  Grnuan  and  im\m 
rB|^nrer«  in  ibr  conMructton  of  *ucb  plant*. 

Tlw  Ktrair*!  dh-crait>  h  roand  in  tbc 
•tram  nMcMorr;.  both  mclnca  and  batfcr*. 
but  nprviall.v  tbe  (orvtr.  nkkli,  va  Ibr 
aholr.  ■)(■  net  tadlcata  a  Irnilniry  toaanl 
|H>rtiinilar  typea. 


iT.'f.TVa.VTTlIf*- 


■    U.iMMi .    -taxpti.  m!in^  -^taia  Talcs^  ■:  Iceca^c  *     '^^- «^^^  v 
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e   n^n    ^bco.    tan    n   -ina:  xmmr-    w  n    ^W.   >■    rn  ^p-^-«m.— ^r     j->,«  ri^ 
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seize    «    -xururmr  smbI:     .im.    i^afs    a'  .pgac    3w^    'V-'V^    be    •*— ^       JJam^B- 
^"•— -     u:^-   dso.    mfVTBaiun.    ui.iMiiiii':  i.    oat  uafc  i-   ■  HiBHiBii    w- -«^  "— "i;  ~tK 


n^  cUm*  ihiw im^  3«f. 


t)>-  3^:FaE     e      ^lijnu    "isftSgacfc.     ae.   x-  ''-fncsMg-    Tiiiiiin       ^nui-     m-     ~  nil  .mug 

ooaiE     -r     t»-     ""'*^''    fa^iuoaiiwi     o    >^,  "'tiih!  ■-  '    «    "^*i-i  '  m-rt-      jj    l-h-ib^  lie 

»»"■■-   I-  :i  -"■"-f-    I    nil    .i:    ' '  ■  -tp^j    Uif:^-  j^   ■^  '  i—    -toi=3s-  ie  MBK.-aEHK  *mt~  «Rli 

ae=c.    eait  '     'n«^;~  '    TmT:=^    tr-. -k::s-  -tmr  -=1±^   jn  -anal   ».-m  num.    n  -«  »- »x 

nw.  —'■"»-  3!    neb   ^o'u   tsD.    ms    ^BEar  -n— j    su  z   n-f  '•  (t  ^^uee    BCMjJimBB-  aat 

n*  «wi  inifiM  «■««  «  tat-  BTE  »-  ci  ?-7i:<sser  "Turt"^^  :»■  ma^t  >.  -rr —  DKni 
unir*'  '  ■iT^^'iiJ'^^*'^  iJUELTUg  2uui  oers^  *r^^E  s  '^^-  -i,  ji  ■  it  i*^^ig  ^c'  ^"1  ~ix 
sxBt   iBn,  1  -vtC.   1 .11 J t  '    3»  ■  i^tcx-   t^-  are*      tt— wlt^  -c      h  i  ■    ■  n  -<■  -'  — i-    iDK  -^  (i»-[iin 

TH^.       j7'        -E       ^-^       ~7^^    "^^^t-    ■  m  ■  w faH  »^    VI  ?  k  IV 
~_--     _ii       ~r'-         .  "[=     l-.TDa:;     »-nn DHL 


^  ~T         ~^l-"  i ^I-        nil"  -,-if  UJIU^ 
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INDUSTRY." 


>OHN  RICHARDS.  EiMroft. 


INDUSTRlAi.    PUBl^ISHINO     COMI=»A.NY 


OCTOKKS.  UBK. 


Ka  M 


MB.  oAzuffaoa  on  tbm  amvuB  question. 


Wr  have  hid  nccasoo.  fai  tine  put.  to  find  a  good  deal  of  &dU 
with  Mr.  CariKitic,  and  fm  nesrlr  the  ^me  reasoos  now  find  0CCB>km 
lo  rotactend  his  view4  oq  (be  financial  tw(>b1en)s  of  the  preaent  time 
in  thi&  country.  By  this  we  mean  that  his  atraog  Scotch  boaineM 
M|£4city  wii>  bniaght  lo  bear  in  fuiiig  tbc  notoward  fiscal  folicj  of 
tht»  coantry  to  amaas  a  pvat  fortunv.  to  whidt  be  b  entitled  by 
evcty  kcal  right,  and.  we  will  atnioat  aay,  etery  nionil  ri|[fat. 
bccanac  if  by  sopcrior  ccoooniical  and  hmtpeas  knowkdicc  be  can 
Raf>  a  bon-ot  iirom  our  niistakes.  be  has  done  it  in  a  bat  manner, 

.and  is  entitled  to  bt»  reward,  the  more  w  because  he  is  bat  one 
Bonc  nany   ibat   ban   ^u^lcd  ainilar  •Hltuntaxc.   and   be  haa, 

'  bcadeti,  done  a  KTcat  deal  of  good  «i-ilb  bis  wealth,  which  most  of 
the  RA  have  tut  peribnned  or  pretended. 

Otir  purp<»c  is  to  aigne  that  Mr.  Carnegie's  views  of  tbe  fiscal 
a&in  of  this  country,    proved   by   the   cinrunstance   thns  briefly 

.  aUaded  to,  an  worth  note  than  hke  views  of  fifty  mvtngt  Coognss- 

'aen.  and  pethaps  an  equal  proportion  of  menhantB  and  baoken, 
becMUe  tbcM  are  "of  the  baivcst."  and  will  in  msnjr  caaca  draw 
a  revenue  from  the  fnicfortuncfi  of  the  prople. 

Mr.  Canwipc,  in  1S9I.  wrote  for  the  A'^riA  .Imimma  Rreitw,  an 
article  which  bcentillcd  the  "A  B  C  of  Mooeip,"  an  ill-choaeo  and 

.luKifol  title  for  an  caoay  of  tbe  •trongcct  cotnaoii  acBaa  and  the 
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most  truthful  premutation  of  the  matter  since  the  time  oi"  his  illus- 
trious kinsman  Adam  Smith,  who,  one  hundred  and  twentj-  j-ears 
ago.  in  the  M'ealth  of  A'aiions.  laid  dowu  the  true  conditions  and 
laws  that  pertain  to  "money." 

The  views  presented  bj-  Mr.  Caniegie  in  189]  have  become  good 
prophecy,  and  now  with  allusion  to  his  former  essay  he  resumes  the 
subject  in  the  North  Ameficav  Review  for  September,  and  we  are 
constrained  to  print  extracts  therefrom,  believing  that  many  of  our 
readers  will  be  benefitted,  even  if  they  do  not  read  the  complete  arti- 
cle in  the  Review,  which  we  strongly  recommend,  Mr.  Caxnegie 
says  : 

'"We  see  the  woolen  and  cotton  mills  slop  in  Xew  England  :  the 
blast  furnaces  closed  throughout  the  South  :  bants  and  business 
firms  failing  to  an  extent  before  unknown,  and  hundreds  of 
thousands  of  workmen  idle,  where  before  every  one  was  employed. 
And  while  a  few  thousands  engaged  in  business  suffer,  the  sufferers 
among  the  wage-earning  classes  are  already  numbered  by  hundreds 
of  thousands.  The  conntr}.-  has  fallen  from  the  apex  of  prosperity- 
to  the  depths  of  industrial  depression.  Adversity"  has  taken  the 
place  of  prosperity  :  stagnation  in  business  has  succeeded  acti\-ity  : 
confidence  has  given  place  to  distrust ;  and,  as  is  always  the  case 
when  business  is  disturbed,  the  chief  part  of  the  loss  or  suffering 
is  falling,  and  must  fall,  upon  the  workingmen  —  upon  the  poor 
millions  and  not  upon  the  rich  few.  The  millionaire  will  cease 
to  make  mi'ney  for  a  lime,  or  perhaps  lose  s^'rae  which  be  can  well 
afford  to  Sparc.  The  bu^iues-  man,  as  a  i^.ile.  i\-iil  certainly  lose 
pail  of  hi?  capital,  bul  few  in  these  clashes  will  be  t>ci:gared.  Upon 
ihe  m;ilio;i>  C'f  poiT  people  alone  will  coiuc  ticprivalion.  reslricttrd 
cumion^.  pt'orcT"  I'.'k'U  and  cli-iihitig.  "."i^  upon  manv  absolute  want. 

Snch  a  disaster  has  cume  i:p>'Ti  ihe  i-ouii'.-n-  .is  has  compelled  the 
President  lo  call  in  hot  ha^'.c  an  txtraord^njTT  session  of  Congress 
in  the>e  siartline  words  : 

■  WTivrt-a.'.  -Jhi  dw.rus:  sn.i  ST->;>-t!n:;^:,>r.  .•■,.::,-(rr.;ri;  Llie  tnancia]  fitua- 
liiin.  whirh  ;»er\jUt  ..':':  ■■■.;^::!i-^.-  .-.r.'lt-^.  h..v;  :-".ri-,r;".  .■■."lUit-d  irreat  loss  and 
dam^.pe  lo  c^ur  i>eo;>;t.  -nd  '.hrt-.i-.i-rL  :i'  iT-.T-:.k-  out  nitri--han-j..  ^tcp  the  wheel* 
o;"  ini^nL;:.ii.-rLire.  lir;:-!:  iii!s".rt->?  ii"."!  pn v.. ■,;.!;;  :."■  ,-■.:;  :..nin-r',.  and  wiihliold 
fTLin;  .""U7  w.-rkingnii'!'  "Jii:  nii;;;  ,"■!'  "ii'",':     .  :i  '. 

"Wiitrt-.Li.  '..bi  j-ri-T-ir.:  --r^r.'.:'--'  ."-.n  r:-  r.  i-  "..iri.-,;'  tht  rpscli  i>f  a  finan- 
rii.'  T-^'-i^'    whi.~!;  ".bv  ei.:-.-;;::v;    S-:-.n,-;;   i^:"  :!i^    T-.-i  irnicr;  find.'  emlwdied  in 

Th:>  ir-vri  i-  wha:  :-.."i>  I:;.;;-;-::;' ".  .:::.:  .-.v.-wx-rs  the  nrst  part  of 
Y\"c  r..  w  -.  r.i.vv",  :.-  ::u  s,-,vi:-.,".  •:■..-.-•.  ,.:;.:  ^ncuire  why  it  has 
;-     Thi-  A  F-  C  ,:   M  ■::;!     1   ::.."->",i   ..  :-:.i:cr:i:-.;  :o  which  I  ven- 


'  In  ibr  next  rmidmUl  CAiDpujcm  if  1  have  to  role  (or  w  nut  in  fuTor  of 
•U««r  amI  proK^lUn.  or  Tor  a  itian  In  («v«c  of  tbe  gOl<]  rfaBdanl  anil  • 
t*il»ml  UMir,  t  •Imll  wtwh  ■ad  vot«  for  lllc  l»ltrr.  Iiccativr  tnr  JwlKiuvnt  Icll* 
mt  ttut  ervii  Iliv  [KWtDI  tarilT  la  uot  hair  m*  iiti|M*Uiit  Tnr  ll>r  uomI  of  lite 
cowntij'  ■•  ibe  malDlOMOce  uf  t1i«  bigltnt  «butil«nl   for  (be  money  of  Ute 

In  respect  to  ihis  quotatkm,  mid  the  present  coiiiiiitnt.  wv  tllu^t 
cohIokI  thiit  M".  Cnriirgic  'hm%  "  (tnnc  over  to  tlic  other  wde  "  coni- 
pMclr  in  this  mailer,  rrolertioii,  tn  the  mum;  he  employn.  the 
term  heie.  itu  political  sense,  tncana  simply  the  imposition  of  ficti- 
tious prices  by  Uw.  and  the  tti]wr  prc^blem,  in  Hie  plinae  whidi  he 
uppoeg  it.  i«  "  pruti-ctiiM  "  piirc  aiiJ  simple,  but  tliis  twnJ  not  be 
afXWd  bcre.     IK-  cuniiiiuc^  : 

**Tbc  dond  tbcu  mcq  iu  the  sky  was  not  bigger  tbaa  ■  tiuio** 
liand.  utd  some  i>r  tnv  party  uAsocinlcs  did  nnt  ap|nu\T  n(  my 
fCfardinfr  the  turifT  iwuc  as  relatively  ntittnportant  compared  with 
Ihr  tltonc>-  f;i:- 

But  I  uti)  I  to  ihiiilc  that  rcoetit  e%*ciits  nay  hn\*e  caused 

tbetn  to  ui^iiitv  tlitir  opiiituQ.  I  mciitioia  thia  not  to  >h>]w  yuu  thai 
I  was  a  jirophei.  fur  il  n.'(|iiircs  tiu  prophet  tu  prediL-t  whxt  W3» 
known  to  l>e  certain  to  coinc,  itnd  fitiaix-tul  men  ^''"cruny  ^^  ^^ 
cloud  as  dearly  an  1.  It  i<i  referred  t»  iu  the  h<ipe  thai  you  may  be 
iadttced  to  hear  me  mnre  i>.ttietitly  now.  miicv  I  wax  right  then. 

Few  wnrkiDfi  [ivuplc  kiutw  why  tlii>  panic  wais  cvrtaip  id  ootDC 
upoli  \i%.  and  it  in  vad  to  say  thai  if  yon  hail  known  ivlial  "  money  " 
is.  and  the  Inws  which  ^avcm  it.  the  country  would  have  tcnuiitted 
a»  prospCTUtu  at  it  ku^  dUTltiji;  the  prcvtouii  dendc.  Im-auM;  you 
ivoidd  haw  •.]tokcit  lo  votir  CoiiK:*r«sional  rrpieiictitnlivc^  in  a  way 
that  would  have  preventc<l  them  iwm  taking  llic  aciiOD  which  has 
pluntced  lu  all  into  snc-h  dintren. 

The  reason  why  diuster  has  come  U  thia.  Up  to  the  ytttr 
)A7S  |[tild  waK  our  only  metallic  currency,  nilver  was  M<ie<l  only 
for  amall  clianee.  and  nx-i  le^al  tender  in  «nmft  ikot  vxceviling  (tv« 
doUatB.  In  IWTB.  howv^ei.  n  liill  wa^  pa^->cil  rrquinnj;  the  Covcm- 
ment  to  buy  not  \esf<  than  two  mtllioii<i  of  dollarK  worth  per  month 
at  ••Uvcr.  and  to  ci>in  it  into  money.  thtM  adding  loonr  gold  cur- 
rvary,  cnrrcucy  iu  silver,  fium  which  hcfbre  we  were  entirely  free." 
•  *--«««» 

"The  Omxmmcnl  has  ever  since  been  trying,  and  trying  in 
rain,  to  leive  a  valtie  to  silver  which  It  diicrs  ool  pOHeas.  It  baa 
(cone  exactly  cwiirnr>-  to  nil  tlie  other  lettilins  govcnnnnitfl  of  the 
worhl.  Keen  obsenTtn  of  nlfnirH  everywhere  saw  that  filwr 
was  being  pn^lnred  in  tarjjeT  quantities  and  moav  cheaply  than 
cixr,  <>mIo]{  tu  the  dl'Scovery  of  oew  tninc»  and  to  impnivrd 
method*  of  mining  and  reCininB ;  anil,  therefitrv.  that  it  wan 
falliUR,  and  Ixmnd  lo  fall  in  \-alac.      One  goremment  af\er  auotber 
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Stopped  biiymK  and  a)iniiiK  silver  to  use  for  money.  It  is  nearly 
fifteen  years  since  all  European  govenmients  liave  ceased  to 
coin  silver.  Our  Oovemment  alone  (Mexico  excepted)  has  per- 
sisted in  buying  millions  of  dollars'  worth  of  silrer  ever>'  month, 
and  for  the  la»t  two  yeara  it  han  bought  more  .silver  thnn  all  the 
mines  of  the  coitiilry  have  produced,  mid  has  isimcd  notes  for 
this  silver  which  it  hits  so  fnr  redeemed' in  g:old.  When  the 
United  Stittcs  began  to  bny  nnd  coin  ^h'er  there  vrm  nut  a  mint 
in  Kuiope  which  was  not  clos«;d  aj-niust  it.  Kvery  student  of 
finance  knew  that  if  it  continued  to  buy  silver  the  tinK;  must  come 
when  it  wonid  be  impossible  for  the  tiovcnimcnt  to  redeem  all  its 
notes  in  gold,  because  the  country  was  losinR:  its  jjold  rapidly,  and 
Adding  every  month  to  its  notes.  It  was  only  a  questiou  of  lime, 
therefore,  when  the  most  fhr-seeinR  and  prndent  among  financial 
and  btisttiess  men,  both  at  home  and  abroad,  would  )M:gin  to  take 
measures  to  .«ccure  themselves  aKaiiist  the  possible  failure  of 
the  Govenimeiit  to  pay  its  notci  in  gold,  for  if  these  ever  were 
paid  in  silver  only,  this  would  mean  «  loss  of  probably  ooe 
half  of  all  their  futids.  so  a  few  investors  at  home  first  l)ejtan 
to  make  nil  contracts  in  ^Id  and  to  exchange  the  bonds  tliey 
had  bou};:ht,  which  were  paytible  in  lawful  money,  for  bonds 
that  were  expressly  payable  in  gold.  People  abroad  who  had 
invested  tbeir  money  in  our  country  did  tlie  same,  while  others 
dcciflcd  that  it  was  safest  to  withdraw  all  their  money  from  our 
country,  and  so  the  whole  world  looked  on  in  surinise.  and  foreign 
governments  with  joy,  at  the  attempt  of  our  Governiuent  to  bol- 
ster up  silver,  nnd  (juietly  began  to  drain  nnr  country  of  its  gold, 
leaving  iis  the  silver,  of  which  wi-  seemed  mi  Imid.  We  might 
accept  silver  if  we  choose,  but  gold  was  the  only  metal  for  them. 
Since  our  silver  legislation  of  1878  began  to  operate,  as  it  was 
bound  sooner  or  later  to  operate,  we  have  exported  in  fi%t  years  and 
five  mouths,  from  1SS8  to  1893.  three  himdred  and  twenty-eight  mil- 
lions of  dollars  in  gold,  nnd  received  only  one  hundred  and  fifteen 
millions.  .\nd  you  have  to  note  that  gold  has  been  taken  from  iis 
faster  and  faster  as  we  added  to  our  stock  of  silver;  thus,  in  ISOO, 
we  lo.>it  only  twenty -four  millions;  in  1891.  seventy-nine  millions; 
in  1S9'2,  seventy-six  millions,  and  in  five  months  of  this  jrear  no 
less  than  sixty-three  millions  have  been  taken  from  us. 

Besides  this,  before  wc  «nncccs,sarily  left  the  exclusive  gtrfd 
currency  we  had  in  1S7S,  and  plunged  into  buying  and  coining 
silver,  and  thus  poisoning  our  hitherto  pure  metallic  currency,  we 
always  gained  and  added  more  and  more  gold  to  our  circulation, 
(or  the  United  States  produces  more  than  one  thirti  of  the  gold 
of  the  ^vorld,  and  coined  in  six  years,  ending  in  187S.  uo  less  than 
264  millions  of  dollars  Jn  gold.  Since  we  so  unwisely  introduced 
silver  into  our  currency  as  money,  the  people  and  go\-criiuieals  of 
Europe,  who  have  kindly  relieved  usof  our  pure  unchanging  health- 
ful gold,  have  also  kindly  allowed  us  to  subntitnte  (or  it  354  mil- 
lions of  dollars  of  blood  poisoning  silver. 
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It  may  lie  well  just  bcre  to  look  for  a  moiocnt  at  the  finanriai 
rcMilt  of  our  (rtivernniful's  brilliant  sjicculaticm  in  silver.  Tlie 
ttdvocatcs  o{  bilvcr  purchases  iiisi^tvd  tltnt  if  ttic  <>()vcrunu-Tit  mpciuM 
only  pnTchue  more  stiver  than  all  tlw  mines  in  tbc  cniiniTy  pro- 
ducnl  that  lli«  t)ric«  of  Ml\-«r  would  Hac.  Now,  «o  Car  from  Ainng 
•o  it  lus  con»tatitly  fallen.  Some  of  the  aWiKi  Ixiught  l>y  tbc 
GoveniiiKnt'imfae  yeurs  ago  ro6t  Sl.'jn  per  otincv,  thitt  month's  put- 
dia»Bswere  worth  only  t«v«n[y  crnu.  Taking  all  the  ^iiU-cT  Imuglit 
by  tbc  Govenutumt.  at  the  market  price  to  duy.  the  nation  hoA  loit 
mote  than  oite  liumlnsl  and  Itvetity  titillions  of  ilolluis.  If  Hit: 
Go\Tnmi«iil  were  to  xH  its  silver  it  would  lose  much  more.  AH 
tltb  mooey  has  been  ilrawti  fium  llie  jieople  to  be  Imt  iu  unwise 
vpccniation  in  a  melat  which  all  other  elvilixed  go\-ernnicnt«  IukI 
been  wtar  ennuRh  to  di!«card.  Xor  was  there  ever  the  sligbtest 
nasoa  ftw  Uie  Go\-ernnietit  to  abandon  the  Rold  currency  and  adopt 
tb«t  of  ailvvr,  for  the  gold  cnrreuc>-  wa»  meeting  ewry  want,  aad 
kecpinft  the  lulioii  free  fmm  nil  dangi'r  of  financial  dtittniit :  and 
especially  wni*  it  plitdnf;  ii[)OQ  Other  nationt  the  ri^ks  and  loescx 
already  kch  to  be  impending  from  The  fall  in  sUver  value. 

It  ift.  no  doabt.  pretty  bad  manngeiuent  to  lo«e  one  hnndrcd  nod 
tiK<eaty  millions  of  dollars  of  the  pcoftlc'a  hard-won  caminK^.  But 
thb  amount  is.  trifliu^  compared  with  the  manifold  greater  Iuhs  that 
i»  Iillini;.  and  must  now  fall,  upon  the  people  by  the  dt^urltanec  of 
busincsn  which  ha^  come  upon  tbc  countt)'  through  tbc  iutroductioa 
uf  «ih*er  into  the  currency. 

Tbc  ta&k  undcrukcn  by  our  Co^■e^lluent  Is,  as  yon  sec.  to  pay 
gold  for  all  notes  imued  for  sih-er.  these  notes  increaiing,  aiy.  four 
millioiM  per  month,  and  our  .stock  of  ^nld  decreasing  lbi.«  year  at  the 
tatc  of  twelve  millions  per  month.  Now  any  miin  can  ace  that  tlm 
could  net  go  on  verj'  loitj;.  Dotibte  begati  to  arise  years  ago.  but 
when  a  new  admint«tnitir>n  came  into  power  latt  March  of  course 
the  finttpcial  world  was  more  anxious  than  ever  to  know  just  what 
its  policy  was  to  be,  anil  goUI.  we  haw  wen.  be^un  to  be  taken  from 
oa  more  fiipidly  than  ever,  The  gold  stock  of  tbc  Govcmmcnl  Ml 
k>wer  and  lower,  and  at  last  the  hundred  millions  of  gold  hitherto 
held  in  re^rve  was  infringed  upon,  and  a  {unic  ihreatrtttd.  I'rcai- 
dent  Cleveland  found  it  nccenat)'  In  make  a  st.ilement.  which  wa« 
of  a  bigbly-reaMuring  character.  Rut  .-tinui);  a->  I'reMdctit  Cle\-elasid 
bnpon  'honeH  OMiacy  for  the  people.'  and  highly  as  be  is  to  be  con - 
mended  (or  his  unfiiltering  position  npoii  this  vital  question,  still  the 
shrewd  financial  men  of  llic  world  doubtc<l  his  ability  to  coatml  hia 
own  pvty  upou  the  money  question,  and  so  distrust  coalinuetl  to 
^Rttd,  and  the  entire  business  of  tlic  country,  simply  for  thia 
reunn  and  for  no  otbet,  was  shaken. 

The  excitement  was  already  great  when  a  wholly  untooked  for 
art  i>f  r.trnt  Itntntn  inlenMified  tllc  panic.  Tbia  wa.i  the  ckMlog  of 
tbr  ininb  of  Imlia  lo  the  free  coinage  of  Mlvcr  as  taoaty.  Frotn 
tine  immemorial  the  2ftO  millions  of  pe^iple  in  In'lia  have  had  the 
Itftvilege  of  goftig  to  the  mint  and  getting  tbcit  aih'et  omamcDta 
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<rxr!iniif{»l  for,  or  coiiicd  into.  '  tnoncA',"  this  w-as  '  free  coinage. '  ai 
bcCAii>c  of  thisi  tlicy  liavc  Always  purcliastd  siU-cr  bars  with  their 
wivinK'i.  niid,  hiivitig  no  banks  or  any  secure  place  of  dci>o5it  in 
Iticir  huts,  it  hns  Ik'vii  thvir  practice  to  go  to  silversmiths  nad  hnvc 
iheir  silvvr  (asliioitctl  inia  iiniament>t  and  securely  welded  on  the 
)cs<i,  tircksnr  arms  of  woiitcn  aiid  children.  In  times  of  adversity, 
Of  ivhcticvcT  money  was  needed,  these  oriiaiiiems  fiiniisbed  the  sup- 
ply. Now,  this  iik  all  cJinii^vd  in  »  iii);ht.  Their  uiicoineil  Kilx-er, 
jTMcnUty  ^vnyA  ns  'money,'  is  to-day  only  worth  the  market  value 
of  mIvct  as  a  mctnl  :  in  other  words,  more  than  one  tliird  of  the 
^•.Jhv  nf  the  princiiia!  Na^Hiig^  of  the  people  has  been  swept  away. 
What  canM'd  Uritiin  to  plunge  into  Ihi*  draHic  policy',  and  thiu  sur- 
prise India  and  Iltc  woiid,  you  %-ill  naturally  vri«-li  to  know.  The 
TOIMH)  WAS  thi.«  ;  silver  bad  (alien  till  the  money  of  India,  which  is  all 
mhTT,  had  ttepieciated  more  than  one  third.  India  owes  Brilaiu 
enonmiiui  sums,  and  ha^  to  pay  sa  much  cver>-  j-^ar  to  bcr  that  ihc 
Indian  Oovenimcnt  and  railwaj-s  and  oiher  cofpanixias  could  not 
meet  tl<e  lo»  tii«y  had  to  incur  iu  reraitting  gcAA.  Besides  tfat*  the 
British  Anny  in  India,  about  Mxty  thooauid  straoK.  and  all  the 
civil  snraDts,  wrrr  drmandiiis;  lo  be  p>aid  in  gold,  as  their  fiimilies 
h»&  to  be  nnint.'  Untain.  the  ull  o£  nlt-er  had  robbed  thna 

of  more  Ihaii  ocii  <  i  their  vra^c^  and  salaries.      The  nuuuEac- 

tarcts  of  cnttoa  and  jntc  in  India  were  taking  the  UnAt  of  Rritain 
betwut  ^rQT  paid  w«ge«  is  lodia  tn  alea-.  and  ■wtgja  bad  oot  xisea, 
wSLhaa^  |Bid  tn  depredatnl  silver.  I  kmoA  in  Mexico  the  year 
belbxc  Hst,  that  it  tns  )ost  the  some,  the  wages  had  taut  rt^ca  at  all 
ddnxqch  now  paid  in  silrer  not  worth  nnrc  tbas  sercnty  cents  per 
JaBar,  tacts  which  aarta^fea.  and  all  leccm^  waces  and  salaries. 
Aaala  pwdct.  A  farther  fcll  Hi  ahc  was  apfHtcuded  be  Britain, 
bM«B«  it  hecaa  to  s^pect  that  Or  Ttuted  Slam  cneid  not  be 
■ancwed  npaa  ainai  Ka^ger,  aan  woind  xjotx  w t  the  cxpenaKsit  of 
Ciytm  (o  iDcep  «(i  the  ptfac  <rf  aQTrr  by  analUy  pwichawr.  and 
hcK*  nnMm  i.^tk  tIv.  k^  Baspof  rotiiait  looMe  fioa  dvtr  in  India 

«!&'.  '-■»d   4nad  dtaaf  from  il  al  hose.       It  lixed 

the  pvu  laiiKT  IU  i.n'  siinr  n^wc&,  uraade  naocd  n  una,  at  sx* 
tcm  pOHC  iastead  o«  the  ocicnd  \-alae  of  taaea^f-ioar  peace 
TlasiHBtht— rtectTOitaf  Ok  ^bohs  «C  sahcr  nan^eewfacn 
:  W  Cs  a  feU  Titae  was  taktm.  BaK  t»  stow  y<oa  bow 
I  ^e  vecaiadTCThaahan^K.  {AnaK aMc  thaS  wU£b  b  firw 
thbnltwwvs  jinhKiihtt  hv  Ike  btfao  Oora^Hta  sH- 
v^a  vKvpoa  Taw^^'lwffce  ps  tjoSL  Viuaw  &.  It  was-  thcB  wuiih 
<w{;^  tliiiiu.n  {leact  pv  n^ob,  BiiUiC  '^  sSvor  ia  ov  AbMbt  wocth 
twtMr-twftCMB.     TlM  »  dtt iPwcA aainr w«A «a«B- has  y«c 

Aaeiber  wnw  «C  9enm»  aaxxfv  ifeow  the  dioer 
«he«awiNE  *iwaii*i"a  "«*  wear  «  tfcc  LaAa  !>««.  iIn- 

4^  vUclinpcM  m  'VbIb  si^PBt'  and  >uue)n  ft 
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MH.  ajtsaain  us  thk  sfUKU  qukstius. 
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lUnJon,  tnd  are  bertiul  to  wUle  ufion  ihe  gold  bajtls  Tor  ill  tbdr  silter 

tiiniKi:  whicli  lias  fouixl  it<<  way  itito  any  of  tfacMr  LXiuDlriuk.       It  It 

itnl  thnt  Italy  Aiid  Spain  will  have  to  pay  France  alxntt  thirty 

litUoiM  of  tloltant  cacli.  ant\  Iklgiimi  nbctiil  tiftrfn  millions  of  %i\vKt 

■I  about  (luiililc  tlicir  vil1u«.  invulvii)^'  a  lora  uf  linccii  miUknu 

id  Kvnt  *nd  M  hair  millioim  n^iH-ctivt'lv.    How  thift  is  to  I)C  met  by 

Spain  an>t   It.ity  )«  not  clt:ar,  ati^l  whnt  the  fnturv  action  of  thcw 

Datiijti<t  ubuul  Mlvcr  is  to  be  is  juM  u  dnrk. 

For   all    tlicHc,     ami   olhei    rviLKroiis.    i1k-    civili/ctl     wtrrlt)    hu 

iflbanOoticd  i^ih'cr,  and  seeing  tlic  Viiilcd  States  still  buying  it,  and 

!huitiK  lUctvdif  every  month  mites  IntOAferalilc  into  Ktjd,  it  ktunvs 

that  the  Kc|iit1>1ic  canntit  lon^  ninintntn  Ibc  parity  o(  its  goM  iind 

Mirer  currt'iicy.  and  liencc  it  stands  wailiiiK  lor  the  fidalrotastTDphe. 

icnnwhile  tvfiiMiiK  In  inve-tt  iii  the  Unite*!  Stnlt-s,  or  to  buy  Aineri- 

in  bciodi>  ur  shares  nhrvad.      Since  Urituin  foTL-cd  India  lu  eloK  its 

MS  to  NJIver  there  ri.-iii.tinii  iki  initiU  in  the  world  now  bnt  that  of 

(exioo  which  coin>  stiver  ait  money,  and  nu  nation  which  is  cav 

pcUcd  to  bay  tlic  metal  and  let  it  be  uneoloed  except  the  United 

Sum."  «»«»»««»» 

"  Vo«  hear  now  and  then  from  meii  who,  bowcx-er,  are  experi- 
in  busiiie>H  mattcrH,  that  our  trouble  riws  bum  M-iircity  of 
!nouc>'.*  and  tbut  what  wc  need  in  more  money  in  the  otuntry  ;  but 
'  donm  think  thrrc  is  otie  man  of  financial  expcricn-.x-  in  the  wb(4e 
rid  who  will  not  Idl  you  thai  thi.i  v*  not  so.  If  more  'luotiey.' 
Jng  thereby  mtn*  "currency,'  would  hnw  prMtnitcti  thii  panic 
would  never  tuive  happened,  ttrcauMr  the  Crovcrnnwnt  has  gone  on 
inctnth  af\trr  month  for  year*  adding  more  mrtncj-  to  the  cnrrency. 
We  ha%*c  now  nmn:  cttculatiu^  medium  iwr  head  than  any  civilised 
rotmlrv'  except   Prance,  and    France  needfi  more  tlinn  any   fither 

glutton  because  it*  people  do  not  uw  bank»  and  ciedit.       Money,  as 
lu  know.  i5  simply  the  article  wliicb  wc  u»e  for  excbanKiuK  other 

'sflicle*,  and  it  is  only  uwd  for  tlic  jK-tty  tranuctiooiL  W'hcii  a  man 
kUs  you  thnt  to  issue  more  raone>-  wduM  increase  the  prosi»rrity  of 
the  people,  it  h  a>i  if  he  told  you  that  the  lari^er  the  tfame  baj*  you 
carry  the  ttM>re  ^amv  you  wilt  get  ;  that  the  more  fixxl  ynu  cat  attcr 
your  ajipetite  is  fully  «tisficd  the  stronger  you  will  l»cct>nic  :  that 
the  more  xnrplus  flc»h  you  can  put  u]K>n  your  Imjoc*  the  better  it  will 
be  for  you.  IK-  want.^  you  to  believe  that  if  you  put  your  wheat  iu 
bittrr  bina  there  would  lie  more  of  it :  that  a  fcttllon  niea<ture  can  be 
mue  to  bold  niorr  th.in  n  ^llon.  If  the  Cnvrmmcnt  n-errto  make 
(VW  milliotu  of  dullant  more  money  to-day  it  would  lie  n^Ics*  either 
in  the  Treasury  or  iu  ibc  b^nlu,  liecauAe  it  would  iiM  bv  ticciled  (or 
the  only  purpose  for  whidi  money  i^  needed,  namely,  to  effect 
esrhauitc  of  ortteleiL  And  tht^  would  be  the  case  e\'eu  if  gold  lay 
in  the  Ciovcrnment  vaults  ci|Ual  to  the  notes  printed.  The  tmlionat 
ay-Atetn  cannot  abwrli  more  nKHiey  than  it  con  uw,  any  more  than 
yroor  syitteni  ran  al)«orb  more  than  a  certain  amount  of  food,  at»d  if 
the  Cavcmmenl  kccpa  on  tMuing  utrtca  for  ulvcr  nuatli  after  moalh. 
the  depr««xi(m  in  every  department  of  bnatoca  will  deepen  and 
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widiii  just  as  the  Government  does  so.  The  panic  that  has  conie 
upon  us  is  the  best  proof  of  this.  It  is  ihc  mootbly  issue  of  more 
■  money '  (  '  si^Tr  notes '  )  that  is  its  chief  cause  ;  and  note  this  care- 
fully that,  Althoiiith  more  money  has  been  'issued.'  there  is  ah-eady 
less  ill  circulation  than  in  June  of  Ias»  year  by  mote  than  seventeen 
milltotu  of  dollars.  It  i.«  one  thing  to  Ltsue  'n)one>-.'  but  quite 
another  thing  to  ^I  the  bu.Mness  world  to  take'ii  aud  keep  it  in  cir- 
culation. This  It  is  not  within  the  power  of  gm*enUDents  to  do. 
Whetiever  confidence  it;  shaken  the  more  money  the  gm-emment 
puts  forth  the  jtrenter  ts  tlie  trouble  caused.  The  Vnited  States  just 
now.  as  to  its  curreacj-.  is  like  s  man  too  fat  and  full  of  blood,  that 
is.  he  >s  in  gjtal  danger  of  apoplexy.  What  woald  you  think  of  a 
doctor  who  should  tcU  you  that  the  patient  needed  more  blood  in  his 
^'stem,  when  the  trouble  is  he  cannot  keep  in  active  circnhitian  the 
blood  n-hich  he  ha*  now  *  Jnsi  so  with  our  country.  There  is  no 
artix-e  circuUtiori  of  money  throuRh  the  wins  of  the  nation.  The 
fiaanctnl  Uood  U  stagoaut.  The  superabuodant  '  cui  reucy  '  lies 
•hnost  itucti\-c,  and  it  already  requires  a  pmninm  to  indtKC  it  Ui 
COOK  firth  ftnrn  its  vanity  and  cirmlate. 

We  return  to  the  sftle  cawte  of  the  pontc,  which  i*  that  people 
cannot  see  liow  &V)  millions  of  note  can  be  paid  with  less  than  100 
lailliooE  of  gold,  e^ieeially  when  the  notes  aze  rapidly  iDcrcasiDg 
and  tbc  gold  raindlr  dccrrasing  ;  ttmtl  tkrr  Arjpw  to  dgmtt  net  en/r  Itu 
»ktl^  hit  Ik/  stm,rrr  dnirr  M  ike  UmtrH  SMes  l*ftty  mlt  Us  m^t  im 
gM  mt  firvmittJ.  Ti*  ams%>rT  t^  teAf  it  imf^pemtJ  it.  tkmfort,  tmifr- 
Attn  in  tmr  wtmur  has  g«me — tamfidna,  mpet  iHdtk  mil  hutmra 

The  italics  we  have  supplied. 

CoDcancot  with  this  essay  bjr  Mi.  Cainegie  we  have  received  a 
nombcr  of  ^leeclies  and  papers  on  the  "alTtr  problem,"  aO  of 
wfaidi  nak  into  inagntSoaiice  in  conparison  with  his  plam  tnaiaeMa 
explanaliQii  of  what  is  really  a  Iniuueaa  waOta.  We  have  no  need  oT 
tbc  rhetoric  that  leAche:'  back  to  >fae  RoBan  Pcconta,  tad  diascna- 
tiia»«a  "  Western  Korofie  "  with  a3ntiw«  generaliiatww.  Th»e 
thaiEs  an  not  of  the  qoedion  at  tsnnedialr  issae,  whiA  b.  cut 
valnea  he  cnatcd  ftxm  nothinc  by  law  } 

Mr.  Cnmcgie  has  sot  fbamd  occasiaa  to  nifbcn  saA  things  as 
"ffoUd  liREs."  "cocaiie^  to  silver."  "tix  cnedtoor  class"  (wUdi 
niiL<  mean  the  raitwa^),  and  otfaex  ooaacsse  td  die  txnd.  He 
ciooiif.  "down  to  bvBiaess,*'  «s  be  has  always  done,  asddoerre^  the 
tbawl^  of  hRsinen  i 
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RBCBKT    IMPROVmtmrCH    m    WATBR    VALVES.- 
UV  }.  MICUAKVX,  t.t  casmkk's  macazikb. 

The  drawings  frotu  Pig.  1  to  A  sliow  some  water  vaU'VS  invealvd 
l>>-  Mr.  C  I.  Hall,  of  San  Francisco.  California,  and  mi[tl<iyed  l>>' 
tbc  Cabill  &  Hall  Klevator  Co..  for  hoistiiij;  or  el«\'ator  Rucbtticry.  lu 
tbctr  practice. 

Thcae  valves  were  aptly  described  by  the  inventor  in  one  of  his 
first  speciGcattotM  as  permitting  the  water  to  Oow  only  in  llic  dirvc- 
tiou  intended,  wliich  is  tbc  Icadiag  characteristic  of  all  the  designs. 


^^ 
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Tie.   1. 

The  company  anr  maker*  of  "  hydro-steam  "  elcraton.  in  which 
the  imptfllitig  force  is  stcani  preasing  npon  the  vrater,  which  actnates 
the  hydraulic  piMom.  the  water  b>-  reason  oT  Itit  Enelaaticity  perfonu- 
ig  llK  reqairrd  function  of  poaitiv«  movement  and  *'  nbnlmenl," 
me  aa  in  the  caae  of  cotnmoa  hydraulic  elc^-ators.  I'hc  direct 
pRSutre  dispetiaes  with  pampa,  accumulAlor*  and  m>  oo,  suc^ 
>  are  eiuplA>-rd  when  the  price  of  water  docs  not  admit  of  its  nae 
tlic  public  service. 
Tbr  water  employed  in  the  hydny-sleam  system,  while  ioelafttic  in 
itself,  does  not  [iroduce  reguUr  or  safe  mmTtnent  when  nnatrolled  by 
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oomiBon  stop  valves,  for  lite  followinj;  nasem  :  Suppose.  Tor  «xan- 
ple,  a  toad  is  being  raised,  and  the  cage  is  stopped  on  ihe  way  to 
receive  an  itdditiwial  load,  as  in  the  case  of  pas:«ctig(rTs  getting  oo  at 
the  diflcTcnt  floors  of  a  bnilding.  When  the  carc  in  fitojipcd  llietc 
is  an  equililiriuin  bettveen  the  load  and  the  »teani  pressure  acting  un 
the  water,  but  vrhcu  the  %'alvcs  arc  opened  to  go  on,  or  to  go  down. 
tlie  fttatic  pressure  will  be  in.4uflicieiit  to  •lustain  tlie  new  load,  nud 
tlie  cDge  will  suddenly  drop  until  the  ste:im  nishirs.  iti  to  check 
the  back-Sow  of  tlie  water  and  balance  this  added  load.  For  this 
reason  ci>innioii  slop  valves  cannot  lie  eniploye»i. 

In  the  case  of  removing  a  part  of  the  load  during  a  trip  of  the 
cage  the  same  difficidty  occurs.  The  prcssarc  at  the  t-roe  of  stop- 
ping the  ciigc  remains  in  ihc  sleam  receiver,  and  when  valves  are 
opened  ihi^i  force  i&  too  great  fur  tlic  reduced  load,  and  the  cage  is 
^uddenIy  shot  up«*aTd  until  Ihe  fiartes  are  balanced.      TIk  prcAcnl 


n 


FIG.  2. 

\raJ>''es  an  employed  to  prevent  this  false  movement,  wbicb 
in  the  case  of  both  pa^^setigcts  and  gix>d». 

Fig.  1 ,  shows  the  form  of  water  vali'vs  find  apphed  to  the 
hvdro-sleain  elevators.,  .-f  and  fi  are  iwo  sliding  val\-cs  operated  by 
the  mechanism  at  £  so  that  either  can  bf  rai.vd.  the  other  remain- 
ing stationary-.  These  valres  arc  open  the  same  as  ibe  pavagc  A, 
but  hax-e  on  their  outer  faces  two  Uiuged  jdaTcs  m  »,  as  shown  in  the 
drawing,  ihji  are  free  to  open  outward  when  the  ralve  to  which 
tlK>'  are  attached  is  opposite  to,  or  covering  the  port  /I 

Assuming  that  the  water  is  to  How  from  C  to  It  to  cange  tbe  de- 
vator  cage  to  asocnd.  and  that  an  additional  load  ha»  been  taken  on. 
The  vaK*e  .-i  is  then  opened,  but  no  back  Sow  can  take  place  from 
the  ckvalot  tam  or  piMon  through  tlie  valx'c  /f,  because  of  tbe 
hinged  cover  n  Ibrming  a  slop  in  that  direction,  but  as  soon  as  the 
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ipicmue  tlirou|i;Ii  tbe  passage  ^equals  thnt  in  lli«  passage  /JthcntiM 
plate  do  the  vnlvc  //  raises  aulomalk-'ally,  ptmiilting  free  flow  from 
Cut  O.  In  oilier  wunls.  (he  elevator  cage  nlnniLs  Iticketl  aoU  still 
ttntil  the  pnssurc  balances  the  iiru-  or  itictciiwd  kiwi,  ami  then 
Klattfi  on  the  utne  m  tf  iin  elastic  mciliiim  mu  emploj-etl.     The 

;  Mmc  thJNK  cxTur«  if  the  cage  is  aMmdinK  or  ck-xettding.  When 
the  i-alves  are  in  lh«  poMtiiMi  ^hown  in  the  dr.-iwiriR  tliej-  coiRiUtllte 
a  -iimidc  Ktcip  vnl%v.  ])rt:%'(niti ni;  flow  in  either  dirvdioii. 

Thu  futm  o{  the  valves  has  beeu  displaced  by  that  fthown  lo 
Pig.  2.  Two  hiii){ed  {itdtcA  1  nit'l  f  nrc  inoiititcl  en  an  oKlltiitini; 
bar  Ji.  When  tht*i  hat  i*  dejitc^tsed  at  eillier  end  tt  ojictii  the  corre- 
spondinK  pAssages  O  or  C.  bat  no  flow  will  take  pigcr  either  tray 
until  th«e  is  an  e<iua1  iwesstia-  at  H  anJ  C.  lo  the  position  sluwn 
the  v'alve  stop»  flow  in  cither  diKv-tiiin  the  same  as  in  iMg.  I.     The 
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fuiKtioti'i  arc  fjnitc  the  wnic,  hut  the  diflcirncc  tn  cort  is  m  one  to 
thnx  in  favoT  of  the  v:itve  XxtsX  ile:«CTihed. 

The  voire  sbomi  in  Kigntcs  3.  4  and  5  scans  at  first  glance  to  he 
tlic  umc  thing,  hut  it  is  quite  diflTcTTnt  in  operation,  and  for  a  diOcr* 
cnt  ptupwc  attnK*-'thcr,  It  i»  called  an  ntitomatic  <ttop  valve,  to  check 
the  flow  uf  watef  totlie  piston  or  mm  of  an  etevatoc  at  the  extremes 

rOf  the  Btcokr.  an>l  is  miplnycd  in  ronnection  with  n  main  \-al\-e 
MKfa  as  shown  in  t-i^.  2,  It  will  be  noticed  that  when  this  valve 
b  in  Its  central   or   neutral   position,  as  in  Pig.  3.   it  is  jti«t   the 

irOflpositc  t>f  the  one  Fig.-t!,  tiring  open  botli  ways,  offing  OO 
eliatrncttOD  lo  flow  in  either  dlrcctton.  but  when  ret.  as  Id 
P^.  4,  It  becomes  the  same  as  the  one  shown  in  Kig.  3.  open  to  flow 
m  one  dirwtion  only.  • 

Ac-tnatiiig  uppets  or  stops  of  some  kind  on  the  elevator  rages  turn 
the  valve  to  a  close,  right  or  leA,  at  the  extreme  of  the  strolce,  as  seen 
in  I'lg.  4.  <o  tlie  main  valve  need  not  be  disturlicd  until  the  cage  sets 
ouLoo  a  new  trip.     With  a  common  valve  there  would  be  no  way  to 
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start  back  aKaia;  hen,  however,  as  soon  as  tlie  main  vslpe  is  opened 
the  stop  one  is  tbrowii  into  the  position  ahuwii  in  Tig.  &.  and  when 
the  tnppets  or  stops  that  clewed  the  valve  arc  released  it  is  letumcd  by 
a  weight  or  Rpring  to  the  position  shown  in  Fig.  3.  ready  to  act  the 
other  way. 
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Fici.  5. 

The  hydro-steam  system  of  operating  hoisting  and  lowering 
mnHiinery,  eraploying  tii  conibination  an  elastic  and  inelastic  fluid, 
gi%c3  rise  to  a  nambcr  of  problems  of  much  interest,  these  valves 
being  one,  others  may  be  dealt  tvtth  in  a  future  place.  The  subject 
is  left  here,  first  calling  attetitioa.  however,  to  the  valves  in  Figures 
2  and  3  as  mechanical  expedients.  It  will  be  noticed  that  the  rub- 
bing surfaces  operate  under  conditions  that  will  keep  them  tight, 
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and  that  no  noa-coi-tttsive  metal  is  leqnired.  nnless  it  be  thesienu 
that  are  packed.  The  cost  is  only  one  third  as  mach  as  that  of  any 
of  the  common  forms  of  >top  valves,  and  the  peculiar  functions  are 
thrown  in  frratis.  so  to  speak. 

We  know  of  only  one  example  that  esceLs  these  dcviixs  in 
cllcapiKSS  of  £irst  cosi,  and  >-et  i»  good  and  aerviceable ;  that  is  the 


irriicitton  rahts,  tis  iliey  are  cfllled.  employed  in  Souibern  Califor* 
hIm,  nnd  ^howti  in  Fig.  0. 

The  mniu  rliainber  .-1  is  rectdiigular  in  its  miildle  secitoo,  the 
whole  cast  in  oac  jntxc.  witli  an  obtong  spout  /f  al  one  side,  a  hand* 
pUtc  i'  Bt  the  oihcr  side,  and  a  nipple  £  to  receive  the  water  pipe 
/^.  The  valve  J>  i^  rectangular  to  iireveiil  il»  luming  in  the  ca«e  A, 
the  face  being  made  of  lenilier  riwtecl  to  a  ihin  metal  plate  thai 
fliidcs  in  grooves  in  the  bottom  of  the  \alvt.  The  screw  is  held  in 
the  valv-e  by  a  Ninall  pin  a,  anil  nhen  thiM  in  remu\-e(l  Ibt  vaU-K  can 
be  taken  out  through  u  hund-hnle  C  tbt^  mala  pan  of  the  water  in 
tbe  mcao  time  Sowing  out  at  the  spout  /A 

Scorca  of  tbcne  valves  are  required  ou  a  Urge  ranch  or  fruit  farm, 

ami  are  quite  as  cimxfniettl  and  ilumble  as  the  cnatniou  kind  that 

I     cost  four  times  an  nittrh.      This  is  a  Icind  of  macbiuc  dwign  calling 

I      fior  the   highest   ingenuity,    Keldoiu  recognized  a»  sIcilHul.     IVaiae 

is  reserved  for  more  complicated  and  expensive  things. 

^H  Silicon,  or  ghiss,  it  may  be  called,  is  removed  Grom  iron  as 
^B*  ilag  "  in  smelting.  It  makes  iron  hard  and  brittle,  and  should  be 
^fcdiiccd  to  .OH  per  cent.  Sulphur  destroys  the  adhesiveocsa  of  Iran. 
I  making  it  "red  short."  90  it  will  crumble  tike  dry  clay  wlicn 
heated.  It  in  eliminated  wholly  or  as  far  as  powiblc.  PhOMpboroua 
has  a  like  effect,  but  not  in  the  nmc  ilegree.  0.3  per  cent,  of  pbos* 
pborous  will  not  pre\'ent  iron  or  steel  from  being  banimercd  and 
worked  with  aalety.  Manganese  abo  make*  irm  »bor1.  but  i«  an 
agent  in  converting  iron  to  steel,  producing  bardneM.  Arsenic  jmy 
duces  brittlcncsa.  the  $ame  as  niauj^annc  and  pbospbonis,  but 
imparts  the  pTU)>cTty  of  chilling  at  hardening,  the  effect  in  this  way, 
dcstioys  toughness  in  the  same  degree.  Copper  injures  iron,  render- 
iog  it  brittle  when  cold.  Tungsten  imparts  both  hardness  and 
strength.  \'anadium  makes  iron  dnctilc.  and  Miilable  (or  drawing 
into  wire.  Carlton  is  the  grvat  (jualifying  element  in  iron  and  steel. 
25  per  ccnL  mnkcs  urouglit  iron,  50  per  cent,  mokes  Mecl.  1.7fi 
fives  the  limit  for  welding  steel.  3.0  per  cent,  is  the  lowest  limit  tar 
can  iron. 


BLBMENTS    IN   IRON   AND   8TBBL. 


Ill  tlie  Ciitiilogue  of  the  Alxnidrolh  &  Root  MnniiradiiHng  Co.. 
of  New  York,  whose  steam  boilers  were  noticed  iii  our  last  issue, 
VIC  find  tlic  above  aiiiiLsiii^  vignette  over  Ilie  chapter  on  Itorse  power 
of  Kteitiii  I>oiIen>. 

The  drawitijj  does  not  uced  desciiplion.  Those  who  have  been 
pnzikd  over  thiii  ctirioiis  and  now  alinof^t  niytliical  "  horge  po\ver," 
win  find  here  its  elements  set  fortli  in  n  j^aphic  wiiy.  The  urchin  in 
the  foregrouud  hascUarKeof  tire  '■lime"  elenicnl.  and  as  it  consisu 
solely  in  oKscrvation,  he  lia^  taken  the  care  to  combine  as  mucb 
iKxlily  coinforl  as  jKKUiiMe  in  his  )>nn.  The  second  ftctor  having 
charge  of  " '  distance ' "  or  range,  is  moa*  concerned,  because  he  tiinst 
signal  Mmic  iiuit  of  height  to  the  other  attendants,  hut  the  most 
inltrrettiiig  fijjure  of  alt  is  the  inoti\-e  jkwct.  the  "Coniish  cob," 
who  as  chief  actor  iii  the  matter  is  uol  aware  and  does  not  core 
whether  the  resistance  is  a  cart  of  «wl.  or  what  not.  His  busintHia 
is  to  "  pull,"  and  science  has  no  concern  to  him  if  the  experimciit 
winds  lip  with  "oats  "  and  rest.  If  he  pets  the  33,000  pounds  one 
foot  high  in  a  ininutc,  lie  will  have  perroraicd  a  horse  power,  and 
done  well  loo. 

The  name  "horse  power"  should  now  he  quietly  dropped  from  our 
terwiiiology.     The  unit  is  iiscful,  at  least  some  unit  i$  useful,  and 
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1,000  pounds  Bs  good  ns  any.  unlcwt  it  vnv  srtialW  and  et>n^- 
wttli  sotne  other  tneoMirv  in  our  syslcni.  Coufufiiou  arises 
the  tenn  in  Knj^lsnd.  wh«r«  there  is  "  nominal  lionte  power," 
itnjc  u  certitin  cubic  capacity  of  tlie  cylintlcni  of  enifinct,  or  at 
loM  dUplacvnicttt  of  .tleaiti  piRtonn,  ukI  consctiuciitly  usd«M  evvii 
i  ■  nMiRKV  of  fleam  «i(iptM>!L 
Tbc  dynnmic  horv.-  power  poniayctl  hv  llic  artists  in  the  draw 
ing,  or  some  other  more  rational  unit  of  the  kiiid,  is  iiidispcutuible  in 
rating  a»oti\-e  power.  beoAUM-  the  wnallcr  unil  foot  pound  in  ■a<.<oii- 
rtvntcnt  and  cmlls  for  too  lunny  (i,<ur«:5.  •tS.iMK)  )>ouudfl  is  too  iatfte, 
■ad  freijucnlly  nilbout  that  anoiaaloua  Icmi,  "halfn  liun>v  ]H)wer," 
or  1e»  granimAticiilly,  a  "half  licirw  power,"  "<|uarter  tionte power," 
■nil  to  on. 

If  it  were  not  lor  tbc  hopeless  attempt  to  alter  an  obi  cnstofu. 

it  tR  likely  that  tl>c  mnken  of  Me-rni  engine*  and  other  motors  would 

welcome  a  new  measure  of  l.(K¥)  or  10.000  iwuttdb  one  foot  high 

per  minute,  and  lca\'c  out  the  ntuiiic  part.     This  woitld  call  for  a 

Pdcw  term,  and  were  it  not  for  cunfi>«ion  with  Ibe  weight  of  eiigicco, 

"  ton  "  would  t>e  the  nntiiml  term,  and  2.1)00  pounds  a  good  nnit. 

\Vc  think  this  would  be  a  good  subject  for  international  can- 

sideration  among  scientific  people.     It  would  con^uiDc  some  reams 

■of  paper,  nu  doubt,  and  take  miuic  >fant,  but  certainly  would  in  the 

end  tmcb  iiumc  mure  relevant  and  euphonious  name  for  a    power 

unit  or  racamre. 
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Garden  UlAtid  ii  utuatcd  at  the  eiilrtnce  to  WonltoomoQloo  Ray 

I  of  ihi;  principal  oitcK  with  which  Sydney  Harbor  abounds,  and 

ly  be  ranked  third  in  im[nittiiot«  in  Sydney  Cove,  or  to  give  it  it* 

pofKibir  name.  "  Citvutar  <joay."     Garden  Island  was  oik  of  the 

fOfOH  licnuliful  and  picturcMiue  wlands  in  Sydney  Harbor.  iU  rocky 

■ad  billy  sutfacc  bcmg  a  \-cry  sltikitig  feature,  covxird  am  it  wua 

with  verdure,  and  being  so  near  the  main  UihI  and  one  of  the  buBic»t 

Lpart*  of  the  city,  it  sxm  frequently  used  ax  a  camphic  gnxmd  for 

K'boating  men  in  their  excuraiuns 

Aboot   tbc  year   1883   tbc    Imperial    Government    asked    the 
kColoaial  Govrmnitrnt  to  appropriate  a  site  for  wurkshops,  ao  that  a 
naTal  suiion  ini|;ht  be  established  in  Port  Jacluaa,  and  ihtu  obviate 


^le neoeasity  of  H^ndinfi  the  ships  home  to  refit.  An  agreement  was 
come  toby  which  the  Colonial  Goix-rnment  ag:rL>cd  to  cede  Garden 
Island  for  »ucb  a  station,  and  lo  constmct  and  fully  equip  the  ncces* 
aary  works  there  ;  llie  Imperial  Oovernmeiil,  on  tlivirpart  agreeing  lo 
give  up  all  title  to  certniii  property  on  the  main  laud,  consisting  of 
land  at  Dnwcs'  Point  known  as  Danrcs'  Battery,  one  of  the  poiatB  of 
Cirruliir  Quay;  the  coniiiiissaiiat  stores  nnd  P»(ldt nation  Biirr.^cks 
in  the  City  of  Sydney,  also  certain  land  at  Newcastle  and  llathursl. 
These  properties,  it  is  claimed,  represent  good  value-  for  the  whole 
expense  the  Colonial  Oovertimeiit  will  be  put  to  for  conMruciing  the 
naval  stores.  The  cost  of  the  work  on  Garden  Island,  which  includ- 
ed the  lev'elling  of  a  portion  of  the  land,  was,  np  to  the  end  of  List 
year  in  round  figures  /"lltO.OOO.  It  is  asserted  by  the  authorities  thai 
the  total  cost  to  the  Colonial  Gov-crntncnt  will  be  about  /:!^,000. 

The  fact  of  the  erection  of  this  establishment  in  port  Jackson 
ensures  tliat  the  port  sliall  Ik  tlte  Australian  naval  station  of  the 
Imperial  Fleet,  for  all  time.  The  presence  uf  so  many  men  of  war 
here,  and  the  rejiairs  beinf;  carried  on  in  the  port,  means  the  expend- 
iture of  a  large  sum  of  money  in  Sydney, 

This  agreement  has  not  dcprivc<l  tlic  citizens  of  Sydney  of  their 
most  nttracti\'e  island,  but  it  has  nece.ssitated  its  transforntntiou  into 
a  s-ery  ungainly  uCTair.  About  half  of  it  lias  been  levelleil  and 
made  usclul,  but  unsightly.  Many-wimlowcd  stores  built  upon  the 
levelled  portiomt,  gi\*e  the  i.>dand  that  utilitarian  Rppeannoe.  which 
iinfartuiiately  Always  appears  to  be  at  war  with  the  picluresciuc. 

It  seems  a  pity  that  Cockatoo  Island  was  not  chosen  as  the  site 
for  these  stores  and  ar-seuals,  as  it  wouUI  have  answered  the  purpose 
of  the  Imperial  Gm-enimeut  quite  as  well.  On  Cockatoo  Island 
there  arc  two  docks,  the  I-'itzroy  IJock,  which  will  take  gunboats 
and  the  smaller  cntisers.  and  the  other  the  Cockatoo  Dock,  which 
will  take  the  largest  men  of  war,  it  being  the  largest  dock  south  of 
the  line,  and  one  of  the  largest  in  the  world.  The  choice  of  lliis 
island  would  ha^^  given  greater  satisfaction  to  the  people  of  Sydney. 

The  works  in  connection  with  Garden  Island  are  tiow  approach- 
ing  completion,  and  amongst  other  applianc«^s  are  tlic  huge  sbear- 
Icgs  recently  erected.  On  the  8th  of  July,  a  parly  comusting  ot 
Mr.  Lyue.  the  Minister  of  Works ;  Mr.  C.  W.  DaTle>'.  the  Kngineer- 
in-chicf  for  harbors  and  riven* ;  Mr,  b'oxlee.  the  ISaginecr-in-chief 
for  existing  lines,  and  Mr.  T.  F.  Houghton,  the  representative  of 
the  Worthingtoii  Pumping  F.ngines,  proceeded  to  Garden  Island  to 
vritliess  a  test  load  applied  to  the  shear-legs. 
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l^wsc  lefts,  vbich  are  known  s«  lHO-ton  shear-legs,  are  tbe  brsut 
of  Ibc  kiiiil  liitlictto  luadc,  tlii:  next  largest  beinjf,  it  is  bclicii'cd.  at 
CrutMtndt.  RuKoia,  of  IfiU  ton  aipiidty.  Tfaey  were  conntnictcd  by 
McMTA.  KAHion  Se.  Andermn.  or  Frith.  Kent,  HiiftUnd,  and  errctcrl 

a  foundntion  or  concrete  put  in  by  the  Colonial  Ilailmn  and 
Ri%tr>  fVlMirtiHenil. 

The  frunt  Ic^s  arc  137  feet  4  inches  long.  i^oc<l  45  leet  apart  nt 
the  banc  and  niccliiij;  at  tlic  head.  The  legs  which  stand  being 
the  wh^r.  urc  r«rm«l  of  Aleel  i^ntca  hulf  nu  it»ch  thick  anil  arc 
1  (bot  n  inches  diameter  at  the  encU,  and  4  Tect  fl  inches  diameter  at 
the  centnt.  The  two  legs  weigh  about  24  ton*  each.  The  back  leg 
tx  187  feet  0  inches  long,  A  feet  diameter  in  the  centre,  and  2  feel 
diameter  aX  the  cods.  It  is  constructed  of  half-inch  plates  and 
weiglis  38i|t  tunx.  Thiit  leg  is  coupled  l>y  a  Iwiud  at  the  licad  of  the 
two  fruol  legs,  and  from  the  same  bond  bang  the  khacklca.  frora 
wrbicb  i»  Bu«peilde<1  a  large  purchase  blucle.  To  the  sborr  rud  of 
tbp  hack  leg  i«  attachcrl  a  large  nut  that  tra\'erw«  uu  a  ktcw  <'>4  ftcl 
ia  length  and  10  incites  in  dJamelcr.  3-incb  jnlch.  This  .-vrcnr  is 
■rorkeil  by  a  sc]>arate  set  of  engines,  and  bv  revolving,  it  tfariisUout 

dtaim  in  the  Inck  leg.  When  the  tuick  leg  is  at  the  outer  end  of 
the  Kfew.  the  purchaae  block  ia  plumb  at  a  diAtunce  of  4A  feel  firom 
tlic  face  (^  tltr  whiirf.  The  ciik>|)c«  alxirc  meiititraed  ate  termed 
canting  engiiKH,  niid  liave  c>linders  IQ-tnch  diameter  and  l.^-inch 
Ktnike.  There  oie  two  speeds  operating  the  xrcm.  one  quick  and 
the  ulher  slow. 

The  lioiitting  is  done  by  two  paint  of  etig{t>es  which  are  worked 
in  the  «amc  home  with  the  cuutlng  engines.  These  arc  vertical 
cugineN Itavtng  12tj-iiicb  lylindcrs  aiid  12-inch  stroke.  They  ore 
icnnd  to  a  oAvtfi  5  inches  dinmctiT  and  AO  feet  long.  On  the  outer 
end  of  the  «haA  is  a  large  worm  geared  into  a  steel  vronn-wlKel 
ft  feet  in  diameter,  keyed  to  the  end  tif  a  winding  drum.  This  drum 
14  4  feel  ill  diameter  and  Uf  feet  6  inclui)  long.  choKd  inr  \\s  wbcde 
length  whb  d  khalhiw  spiral  gmovc  to  tvceirc  Ihc  rope.  TIte  rope 
t*  of  vlecl  wire  0  inches  in  circumfereiK-r,  and  onousts  of  six  strands 
^each  of  thirty  wire*.  The  drum  contain*  sufficient  rope  to  lift  tlie 
black^  to  a  height  uf  ISO  feel. 

Hficfly  slatvd.  this  i%  the  description  of  the  apparattut,  and  hrora 
it  a  ^tr  iilea  may  be  obtained  o(  the  working  of  this  huge  UfUng 
applbiice.  , 

At  tlie  trial,  a  test  load  of  20t)  tous,  consisting  ofalotorUou 
rails,  was  \iS\n\  10  feet  clear  of  the  wharf,  and  Ihvu  the  back  1«( 
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was  travelled  on  its  screw  to  Its  extreme  length  until  the  load 
ed  46  feet  beyond  the  wharf.  TIic  wholt:  of  this  worlc  was  perfonnetl 
silently  aud  smoothly,  the  machtoery  working  in  the  most  satisfac- 
tor>-  manner.  Mr.  Lyne  expres.se<l  his  entire  approval  of  the  way  in 
which  the  work  had  bwn  executed. 

The  cost  of  the  shcar-lc^.  engines,  and  iro«  work,  ioduding  erec^ 
tion,  wa»  ^9,B70.  The  foumlntions  nlsi»  form  a  concrete  wharf  liW 
feel  long.  There  is  30  feel  of  water  in  front,  the  wharf  siaad- 
iiig  10  feet  above  low  water  or  40  feet  froni  the  holtoni.  These 
fonndntions  cost  n)>ont  /"12,000,  nnd  the  foiindntioiu  of  the  back 
legs  and  engine  house  cost  about  /2.000.  making  the  whole  cost  of 
the  sliear-leg.s.  including  wharf  and  foundations.  /23.671}.  Tlie 
Imperial  Gwemmetit  r«]uire  thtr^e  whenr-lcgs  for  repairing  the  large 
boilers  of  the  men-of-war.  for  hfliug  the  guus  in  and  out,  and  for 
dealing  with  other  heavy  pieces  connected  with  the  -vessels. 

The  Minister  then  paid  a  vinU  lo  the  wurkshn]M.  The  machine 
shop  contains  a  complete  svt  of  lathes,  steam  hammers,  drilliug 
machities.  and  other  appliana's  for  refitting  or  repairing  any  port  oif 
the  machinery  on  board  a  man-ofwar.  The  shop  is  200  feet  in 
length  and  ifO  fwt  in  width,  and  two  travelling  cranes  extend  the 
whole  length  of  the  shed.  One  of  the  travellers  has  20  tons  and  the 
other  30  liMis  capni-ity,  Thet*e  crane.-*  arc  driven  by  a  pair  of  com- 
pound condensing  engines  placed  in  a  separate  compartment  at  one 
eud  of  the  shop.  A.  building  behind  the  machitic  shop,  has  a  com- 
plete forge  containing  »  ntinilwr  of  .mnith's  hearths. 

The  next  baildiug  is  a  foundry  where  there  is  a  complete  .^l  of 
appliances  comprising  n  Roots'  blower,  and  three  sets  of  ctlpolaft, 
and  also  funiaces  for  briLSs  castings.  The  shops  nre  provided  with 
all  the  appliances  required  in  a  well  provided  and  complete  faundiy. 

The  Minister  also  in-ipcclcd  the  wood-work  shop,  where  is  erected 
a  log  and  deal  sawing  frames,  a  circular  saw,  l>aiid  saw,  etc.  He  then 
visiteil  the  n«w  torpedo  store,  where  racks  are  provided  for  storing 
some  06  whitehead  torpcdos,  and  complete  set  of  drawers  for  storhtg 
an  the  separate  parts  of  these  complicated  inslrumenls  of  destruction. 
Over  lliis  torpedo  store  is  a  work  sliop  containing  lathes  for  repiiirA 
necessar)-  in  connection  with  the  torpedos.  There  are  also  on  tlie 
island  large  dining  barracks,  boat  sheds,  and  sail  lofX.  There  Is  in 
course  of  erection  a  \fcry  large  commissariat  victualing  naval  store 
coo^sting  of  four  floors.  Tlie  Harbors  and  Rivers  Department  is 
constructing  this  building  under  the  supervision  of  .Mr.  Darky. 
It  occupies  two  and  a  half  acres  of  floor  space,  and  even  this  large 
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The  dmring  above,  whkb  from  the  tintnc  is,  no  ikrabt.  of  Ger- 
man  or  Austriso  odKia,  shows  a  machine  lo  bolt  or  uft  Sour,  aod 
i»  A  rctiuirkabtr  dcpartnrr  from  eMUbU*lKd  pracliveof  ccntuHcii  p4tst. 

It  i»  cnrioits  that  in  fnmiltar  prixrwvs  unUTrMiIty  prartind,  there 
casus  woictinics  complete  revolution.  For  agca  people  go  oa  mov* 
inc  in  ■  "  rut."  as  it  were.  proc«KJ(ng  with  confidence  in  lone 
pncedenl,  otul  it  is  in  jtui  sucli  cases  tbnl  a  swe«pin|{  change  is 
apt  to  come  obouU    Tvo  of  tlic  most  remarkable  in  the  laal  twentr 


years  have  beeii  in  the  pnxxases  for  griodin^  and  »|)arating  flour 
from  wheat  and  oth«r  grain. 

Th«  nbrasive  grinding  stone,  tliat  by  attrition  or  masceration 
croshctl  antl  pulverized  Krain.  is  lltousantLs  of  years  old,  not  Ic^ 
than  two  tliousand,  and  po^tbly  tltree  thotuuintl  ye.trs  old.  excluil- 
in]>;  its  use  in  Egypt  wh^re  some  more  thou^tids  of  years  may  be 
added.  The  mill  ?>tani:  has  all  tluH  time  remained  tlic  same  with  an 
"eye"  or  hole  in  the  center  where  the  com  was  l«l  in,  anJ  from 
there  spread,  crushed  and  escaped  around  the  periphci^-.  The 
action  rcqiiitxrd  was  pressnrr.  nibbing,  rolling  and  scraping,  in  ftomc 
Indeterniiunte  proportion  Ihal  wi>iil<l  clean  off  the  bran  n«<l  disdo- 
tegrat*  the  pulp. 

If  twenty-five  years  ago  one  had  asked  the  most  prominent  mill 
engineers  in  the  world  res|>ecting  this  pioccs*,  llie  answer  would 
have  b«n  :  "  These  conditions,  determined  by  ages  of  experience, 
have  shnvm  that  a  pccnliar  kind  nf  stone,  rubbing  together  with  an 
increasing  velocity  a.s  the  material  xruws  finer,  U  '  tlie  only  means  of 
perfoniiitiKthi*  operation.  The  mill  stone  is  perfect,'"  Now.  at 
tlie  present  day,  only  twenty-five  years  later,  these  same  enginecre 
and  millers  admit  that  the  coriect  wu}'  U>  ]>roiluee  Hoar  from  grain  is 
to  simply  pasii  it  between  metal  crushing  rollers ;  only  this  and 
nothing  more:  tlic  most  simple  of  all  methods;  the  same  that 
practiced  in  the  case  of  other  friable  materiaU. 

The  revolution  is  complete,  and  within  less  than  otic  age  the 
mill  stone  with  its  thmisands  of  years  of  precedent  has  passed  out 
fore%'cr.  What  a  comnient  on  huuiau  knowledge  and  skill,  and  how 
strange  that  of  all  places  this  discovery  should  coiiie  from  the  inosl 
couseirative  of  Knropean  countries,  Roheuiia  and  H  ungar>'  in 
Austria.  Following  this  revolution  cumcs  another  almost  equall)' 
wide  in  portent,  and  possibly  in  lact,  relating  to  the  sepsnilion  of 
the  bran  and  tlour.  • 

.  I*or  centuries  past,  and  as  old  as  our  Soxoo  rorcfatliers.  the 
re\'olving  reel  or  flour  bolt  has  held  its  place  with  the  mill  stone. 
The  action  of  this  device,  with  the  flour  falling  from  the  top  to  the 
bottom  off  the  ribs,  so  as  to  drive  the  finer  piirtidcs  ihrougb  the 
silken  or  gauze  covering  by  impact,  sliding,  stirring  and  >hnkingwas 
thought  perfect.  No  one  troubled  themselves:  to  think  farther. 
The  ■'  bnlting  chest"  was  luiiform  the  world  over;  supplemented 
now  and  then  with  centrifugal  bran  dusters,  pnrifierii,  scalpers  owl 
so  on,  but  the  bolting  reel  remained  untouched,  unquestioned  and  a 
completed  process. 
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X<»nrcumc5  the  "plansiftcr,"  shown  in  the  drawing,  whHi  fixMn 
iufcrenee  w«  belic\*e  to  be  a  Mnipic  "  wvt "  opcmting  oo  the  princi- 
plr  of  B  cnatmoa  hand  sieve.  Uic  malcrial  rolling  and  sliding  Mtiily 
over  the  ftcrw.-ti  or  lioltiiiR  clolh  wilht'Ht  falling  or  ronctLasion . 
NumcTouo  retlificalf^  from  iliitiHe  u*ing  these  mnctiiitCTt  arc  mtiI  'by 
tbr  makers,  and  the  method  M>cnis  lo  be  making  its  way  tnurh  foAler 
tbu  toiler  KTindiiiK  did.  because  but  litUe  change  h  rc<iaired  lo 
anbstilule  thit.  meihocl  fur  I  he  (".iltinjj  reels. 

In  >  futare  article  we  expect  to  exphtiii  itic  mechanical  construc- 
tion of  tbci*e  machines,  atid  niu^t  warn  our  milling  re.idcr^lhnt  there 
i'S  hen*  another  posNible  tevi>Iiiti<in.  About  TVi  tiiacbiiMS  are  now  at 
irark  in  this  country,  and  most  of  Ifaem  in  the  highest  ctasi  milla, 
mdi  as  the  Pillabur>-  and  Washburue  milU.  at  Minneapoli<i,  Minn. 


FLTTID  FJJSIa.* 

nV    APMIKAL  SKLWK. 


Ahoiii  iwL-nly-six  years  ago.  in  1807. 1  took  up  tl»  probletn  of  oil 
burning  at  the  [mint  at  wliicti  t  found  it,  from  the  labors  of  Schapoo- 
sky,  in  Rn»ia:  Mr.  Mallet.  C.  K..  Metsnt.  Field  and  Ayden,  C  B., 
and  others  in  England  :  nml  CoUmel  Foote  and  several  otheni  in  the 
United  Slulc:>,  alHiut  lSiji>.  of  liquid  or  oil  fuel  as  conipnred  writh 
coal.  At  that  time  Ihv  effi>r(s  of  nil  the  inventors  on  the  subject, 
and  UtCR  irare  nany,  were  directed  to  htiining  the  nil  without  too 
mitcliamolce.  and  getting  an  evaporative  duly  up  to  nncc  and  n  half,  or 
at  best  twice,  that  of  coal.  Now  as  the  calorific  value  or  e%'apDfative 
duty  uf  c<iai  Ls  IhforttUaHy  nearly  Klxleen  poundit  nf  water  by  one 
pound  of  coal  wlien  the  coal  n  of  tlie  very  best  (luallly,  and  the 
fimftica/AtHy  U  about  one  hnlf  of  this,  or  ei{;ht  pounds  of  water  per 
pound  of  best  coal,  the  whole  being  a  udly  impcffcct  opemtian  at 
bctt.  multing  in  the  production  of  asbes,  aoot.  souAe  and  sUg,  it 
accmcd  as  if.  sbould  oil  be  burnt  witlioni  anything  c^  the  kind,  a 
lai^  advance  in  the  pro<1uction  of  steam  most  be  the  remit.  From 
that  time  lo  the  present  I  haw  made  many  experitnenis  on  the  fnll 
aeate  on  all  kinds  of  land  antl  marine  boilers,  and  I  am  rnaMvd  thla 
evctung  lo  pv«  you  an  account  of  the  results  I  have  o4>tatDcd  and 
dcnottBinitcd  for  some  yean  past. 


tMMTMbamilwMiif  Dm  tteUB  Uaam 
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These  results  are  so  far  in  advance  of  everj'thing  that  has  been 
done  elsewhere,  either  in  Russia,  England  or  the  United  States,  that 
I  hope  engineers,  whether  by  land  or  sea,  will  take  deep  note  of 


F;c.  1.     Shai'K.of  thk  Brick  rrk.vAcu  for  Bvrn'jng  Fluid  Fuel. 

them,  and  the  extremely  simple  methods  by  which  they  are 
obtained.  To  those  engineers  I  need  hardly  say  anything  to  remind 
them  that  of  all  engineering  work  the  basis  is  fuel,  and  that  there- 
fore there  does  not  exist  an  engineer  in   the  world  who  has  not  an 


FLCJit  yUBL. 


tntercst  in  tbe  disciwery  of  a  cheaper,  or  more  easlty  tuanaged,  (at\. 
nud  what  I  say,  Uiut  vrilli  the  aicaita  at  present  easily  availablt,  ire 
ham:  six  times  ibe  cvuitoradve  duly  af  coot  without  auy  rtuking 
ilakfTK,  Tor  no  more  weight  <:arriHl.  and  little,  if  any  nwm.  c«U 
per  Ion,  tbey  will,  1  am  confitlcnt,  lltiak  the  subject  an  object  of 
legitimate  disctisaioD  In  a  tccbuical  atcicrty.  On  the  bUckbcjard  I 
have  givtu  a  rough  sketch  of  the  necessary  appliances  (for  which 
Ihcitt  arc  now  uo  rxistinx  patenLs)  u.Hcd  by  toe  for  many  years  p(ul. 
Any  enitinevi  can  pull  out  his  coal  grate,  and  put  llie  furnace  in,  in 
forty-ciKlit  liours  at  RioAt.  and  it  will  not  take  him  niiifli  loiigrr  tit 
make  tbc  injector  (atotnixcr),  and  (it  the  pipe  and  tankA.     It  can  all 


Fic-  S.    Thh  IsjBCToa  oa  AroMizKa. 

be  pulled  out,  ami  lh<;  boiler  be  hitming  coal  again  if  ilc^ired 
in  tuvaty-foiir  hours.  Hut  1  do  not  bclic\'c  anyone  would  kkvt  widi 
to  do  it  alter  he  bad  once  tested  the  result  obtainable,  and  my  exper* 
ience  is  not  a^&mall  one  as  it  extends  oTcf  mate  than  a  (juarler  of  a 
Century. 

Hai-iiiK  said  this  miidi  you  will  perhaps  permit  me  to  go  a  little 
into  fbc  root  of  the  matter,  fur  nu  noe  can  do  anylhinK  thon>u|{h)y 
well  unlcM  be  know^  the  reason  why  be  doe*  Ih^l  rather  lliau 
anything  else,  llieie  is  science  in  the  swinK  of  a  shot-el  of  coal, 
why  should  there  not  he  in  the  use  of  a  more  perfect  fuel  f  Then: 
are  three  kintls  of  fuel,  w>li<l  fuel,  an  coal  or  n-iiod  ;  liquid  fad.  as  oil  or 
alcohol :  ({ascous  fuel,  natural  or  artificial,  but  all  must  take  a  gaae' 
I  on*  lorm  before  ihcy  can  unite  with  the  Kieat  supporter  of  combua- 
I      tioo,  tbe  oxyicen  of  tbe  atniotplicrc.      To  cifcct  thu  change  woilc 


mtut  be  done,  mid  this  work  in  the  caxc  of  a  solid  fiivl  ivqiiii 
according  to  the  best  autburity,  six  nitits  of  heat  (or  pound^i  of 
water  cvaporabic)  out  of  tltc  sixteen  available.  There  thcu 
remniit  only  Itrn  units  utiliuible.  If,  as  the  same  authorities 
are  aitreed  ia  sayitig.  two  more  unit»  disnppesr  in  vroKte  beat 
going  into  the  stack  to  produce  draft  enough  lo  supply  the  air. 
no  it>orc  than  eight  units  R-niatn  to  give  us  evaporative  duty,  and 
leas,  if  after  all  there  is  smoke  and  soot,  denotitiji  an  imperfect  com- 
bustion. It  is  not  extraordinary  thcu  that  only  eigtil  pounds  of  water 
can  be  evaporated  by  the  use  of  one  pound  of  the  best  steam  coal  in 
practice. 

In  any  case  where  thick  black  siuoke  passes  off,  as  tuucb  as  fifty 
per  cent,  of  the  t-alorific  effect  is  probably  lost.  We  may  now  pass 
on  to  tlie  coii5ider.-iiion  of  liquid  fuel.  Here  we  have  a  suKstnnce 
consisting  of  carbon  as  before,  but  with  a  cotisiderable  propottion  of 
hydrogen.  Besides  this  it  is  on  its  way  to  liecome  a  gas,  the  atoms 
eompo^ng  it  arc  more  widely  separated  already,  ntul  tlicrefdre  not  so 
touch  work  disappears  in  eETecttng  their  union  with  oxygen,  instead 
of  six  units,  less  than  four  units  will  be  wanted.  Owing  al&o  to  the 
hydrogen  pre^nt  the  ihcofetic  caloriiic  value  will  lie  twenty-one 
instead  of  sixteen,  tweiily-oue  less  four  leaves  serenteeii  units  fw 
evaporative  iloly  instead  of  ten,  and  16,9  pounds  of  water  were,  to 
1869,  actually  evaporated  j>er  potuid  of  oil  used  in  exjiennteiit  with 
a  boiler  (of  ordinary  marine  type  at  that  time)  of  ll>0  nominal  liotse 
power,  burning  heavy  oil  of  lubricating  quality,  and  having  a 
specific  gravity  greater  than  salt  water.  This  I  belie^'e  to  be  the 
bighest  duty  of  which  oi/  alone  is  capable.  The  experiments  lasted 
for  nine  months,  were  undertaken  for  the  British  Admiralty,  and 
were  under  the  close  supcr\isioii  of  their  own  engineer  the  whole 
time. 

I  have  all  along  insisted  tbat  oil  of  a  less  s;>edfic  gravity  than 
salt  water  must  riot  be  used  on  board  ships  whatever  may  tic:  done 
on  land.  The  ship'«:  hold  is  prnctiratly  a  conlined  space,  in  which  if 
any  gas  can  be  given  off  at  a  less  tcmpcralure  than  SOtt"  Fahrenheit 
it  may  fonii  an  explosive  mixture  with  the  air  \>c\ovi  deck,  and  blow 
up  the  ship.  Tlje  heavy  oi!  of  which  I  speak  will  not  gii-e  off  gas 
at  less  tliati  3G0  I'ahivuheit,  and  cauiiot  be  lighted,  or  burnt  at  all, 
unless  it  is  atomized  by  air  or  steam,  or  else  supplied  with  a  wick. 
It  is  e\-en  less  dangeroiti  on  this  account  than  coal,  which  has  often 
been  known  to  take  fire  sponlnnetiuily  when  containing  pyrites. 

There  is  a  mo6t  fmpoitant  difference  between  ttie  blowing  in  of 
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oil  bjr  neons  of  steam  as  compared  with  blowini;  in  with  «ir.  wluch 
k  QOt  b>-  any  roeans  generally  uiitlcTsluod.  The  vlenui  ctiiilitins 
hydrogen,  &ad  the  air  tloea  ool.  Ooc  pound  of  steam  (considered 
as  water)  U  rcfiuiretl  to  blow  in  one  pound  of  heavy  oil  at  comtnon 
pRSRiRa.  up  to  fifty  or  sixty  poands  on  the  inch.  ln»  as  that  pfes* 
sore  is  incicaycd.      This,  Xry  some  persons,  ha.t  Ijeen  mmplained  of 

if  it  were  a  heavy  tax  on  the  boiler  using  oil.  Hut  as  a  fact,  for 
rhich  I  can  vouch,  each  pound  of  steam  m  used  jtroduces  the  full 
ific  cflect  due  lo  its  hydrogen,  and  adds  to  the  duty  of  tJic  oil 
'fuel  seven  morp  units  of  licit,  bringing  the  evapomtlon  up  to 
twenty-two  oi  twenty-three  pounds  o(  woler  (meaBured  from  the 
supply  lanka)  per  pound  of  oil  and  Ntenm  btintt.  The  hydrogeo 
finding  incandescent  carbon  in  tlic  fnmace  unites  with  it  to  form 
bydlo-carlxui,  and  is  then  burnt  with  the  above  uwful  effect 
Roughly,  in  tbis  niannrr,  Ihirc  can  Ijc  obtaitird  three  limes  the 
ytvaporative  duty  of  the  best  steam  coal.  Sow  tlie  hydrogen  being 
I  gas  is  "  fluid  "  liut  not  "liquid  *'  furl.  Ueing  a  sas  the  loss  in 
dissociation  ta  uol  more  than  one  unit  of  heat,  and  it  readily  com- 
tMDCS  oxygen,  as  we  know  from  the  oxy-hydrogen  blowpipe,  to  pro- 
doec  intense  beat.  \Vc  ba\-e  therefore  entered  on  the  ti6e  of  pore 
gaseous  fuel  dcrivnl  frnm  water,  and  aulumatirally  produced. 

Why,  OS  the  Trench  My,  "  should  wc  ntop  on  •»  good  a  roadV 
314  tiaie«  itA  own  volume  of  air  is  beinn  dehvered  into  the  furnace 
b>-  cbe  fttrani,  wbicb  also  Mows  in  and  coaverts  the  oil  into  sfnity. 
Four  fifths  of  that  air  is  hydrogen,  the  strongest  known  combtistible. 
VVbcti  in  tlie  fonu  of  nitrous  acid  it  can  be  shown  on  tbe  hitcbcst 
cbemicsl  authority  to  be  capable  in  combiDation  with  six  atoms  of 
{Ml  of  cvo1vi»K  :t2n,(KM>  beat  units. 

At  any  rate  I  have  Iook  ago  seen  it  burnt,  and  burnt  it  niyBclf 
□niler  ordinary  marine  and  Cornish  boilers  with  a  result  of  measured 
erapcwation  from  oil.  hydrogen  and  niirt^en  tt>g<;ihcr.  of  no  lew 
than  furly-eiKbt  pounds  of  water  per  pound  of  oil  used,  plus  the 
above  gaseous  subsuiiccs,  which  cotd  jtut  nothing  at  all. 

This  i»  six  time*  the  jjower  of  evaporated,  "or  calorific  ralue.*^' 

Ibc  bent  ntcant  coal.  and  will  Ltiable  future  engineers  1i>  driw  a 
sleamnfaip  niund  the  world,  or  ■  railway  train  acroM  the  continent, 
at  full  speed,  with  one  5upplv  of  fuel  weighing  no  more  and  occupy- 
ing lc«  iipacc  than  a  siut;Ic  supply  of  coal. 

I  am  not  yet  prepared  to  give  full  information  as  to  how  tbe 
nitrogen  i*  bnniL,  nor  as  to  higher  duty  than  six  times  coal,  wbicb  is 
no  donbt  possible,  but  fw  chanf^  arc  needed  in  the  fnmaoe,  or  the 


l^}«ctor  sbow-ti.  nor  at)y  otbeT  whicb  eannoC  exaly  be  carried  oat  by 
a  abip  or  ntilwar  cngioeer.  AD  tlie  6gurcs  I  have  ghvii  arc  taken 
fioin  tK>tc!i  nude  daring  the  actual  working,  and  were  cbeckcd  \iy 
eivil  um]  tuival  rnfEineent.  to  whom  mv  work  was  alvmys  opcnlf 
sixnra.  is  as  isr  as  I  cnald  be  certain  ctf  tbe  catMes  and  eSects.  Of 
cowse  I  drew  many  inimnccs.  wtaicfa  I  an  skrar  to  hmtg  tormmrA  till 
ev«fytJuti|(  ckh  he  tested  tmA  ptot-vd  to  cumplcte  Jaauit&U  alioo. 
IcnowteK  weil  bo«r  ntcessarr  soch  cantioD  is  beface  as9crta%  ■  new 
tTVth  or  scksKe,  or  indeed  any  dcpartarc  from  looi;  cstabUsbcd  p<ac> 
tice  ho*RCTcr  abstud  it  nay  beowDC  m  tbe  bcbt  of  later  diauow-rita. 
As  tu  bad:  as  ISO  I  bad  not  oely  bmd  of  b«  carefnlly  examined 
cases  of  bigb  cvaporatioii.  bot  I  coold  nrrer  find  aarooe  wbo  knew 
what  came  to  enaga  it  tn,  till  I  acCnally  saw  to  my  own  fwnMrr  tbe 
■|ifltfKeB  Sme  of  bBreng  nitiogcs,  as  descnbvd  by  sosk  oT  tbe 
oMer  cbemists  (who  kaew  wcU  tint  it  was  a  coabastflile  of  gnat 
fi^KCt  tumg^m  gtut  cuttf  •nd  cysavite  ban  mA  tbm  eBoinmsitsd) 
wd  CBK  fatty -cigbt  pooads  ef  wiu  grapnniri  jkt  pmid  of  oil 
■9cd  by  tbe  cssBSCnice  of  tsc  bidrc^oi  of  tbesScaaB  ■■!  tbciBCitJgui 
cA  ilw  air.  TIkw  latter  tbcn,  tbeir  wamc  aod  Ihcsr  rfects  have 
JBsMeA.  I  SDbvit  ^e  BTw  ■■wmlUBii.  I  bsve  and  "laM" 
■Mnd  ofliqaid  fad,  far  w^Oc  afl  fifdds  a^  ifl  e«»  «k  A>»i  «1 

swft  ft  cai^pMsd  CmI  as  I  kaw  hw  aiflcribawc  «— at  fwpaly  be 
^tkemvaffivndfaii. 

King  ti^f  iBQWuaM  ^ntx  thecavMaat  mitt  ^bat  aji^CT^baBU 
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DISCUSSION. 


Mr.  Csc>.  W.  Dickie.  — "Mr.  Pre«(Iciit.  I  wtiuld  like  lo  ny  a 
few  woitU  on  thiH  snl>j(.-cl.  hecaose  some  or  tlic  stnU-ii'.t-iitt  made  by 
the  Admiral  arc  rather  n.<itoun>d)uK  to  di«,  especially  in  repaid  to  tltc 
cllicicnry  lA  liquid  bydro-carbon  fuel,  »uch  a»  the  waste  of  petroleum. 

I  met  in  ChioiRO.  Signor  Solinni,  of  the  ItaliAn  navy,  who  pre- 
sented a  paper  In  the  RiiKiiiecrin^  ConKtvsiS  on  this  !iiitiji.ct.  and  the 
icsuti  of  a  series  of  experiroetits  that  had  been  laade  ou  sev-vral  ve»- 
teU  of  the  Italian  navy.  I  may  ^ay  that  he  is  an  enthasiaat  on  the 
burning  of  liquid  fuel,  especially  ou  war  ships,  for  •c\'eral  teasoru 
itut  ik>  not  Apply  in  the  merchant  service.  It  can  be  carried  on  la 
i|4acc]|  wltcre  eoal  t-ould  not  1>c  Mowed,  and  ha*  the  advantage  of 
[cwiy  transportation  from  one  port  of  the  vnscl  to  the  other 

Quoting  from  Signor  SoIiani'»  paper,  he  tiays  -. 

'  Experiments  were  made  Ity  Mr.  I'rguhnrt.  at  that  time  dirccbK 
of  (he  Iluku-Tifhs,  aiul  the  Gunii-Tzatitziu  ruilw-ay.H,  and  by  Mosrs. 
Nt>ticl  Bruthcrs,  to  ascertain  the  healing  [Mwer  of  oil  fuel.  One 
kiloR^ramrac  of  oil  fncl  when  buminE.  yields  abont  1 1,100  nnits  of 
heat  'metric  «yHtem)  aKaiu^l  about  7.7UO  jpren  hy  eoal.  The  heat- 
ing powvr  of  the  oil  fncl  eompured  with  tlul  of  coal  ottghl  therefore 

to  be  fit  the  ratio  "^^  ^  1.44  to  1.' 

He  atso  meittiouit  experiments  made  in  England  under  the  supcr- 

viaton  of  Mr.  Seiinett.  uf  the  Ilriti^li  ii.iry.     The!«  I  bavc  examined 

ni>'self  pTvtty  closely,     lie  expcrimentod  both  with  steam  and  ctxa- 

-pcatid  air  lit  the  utomizing  of  the  oil,  and  he  thinks  there  u  aomc 

'advantage  iti  the  iite  of  steam.     Tlie  practical  ratio  at  given  bj-  Mr. 

SenneU.  of  oil  fuel  compared  with  coal,  was  l.Q  to  1.    This  statement 

tconpaied  with  the  statement  to-night  by   the  Admiral,  in  rather 

rastoaishing,   nrben  he  states  (bat   the  evaporating  power  of  ti<|uid 

fiiel  b  equal  to  6  to  1." 

AlKHlKAL  Sklvtyn. — "Pardon  mc.  I  said  fluid  fuel,  not  liquid 
fuel." 

Mk  ntCKtH. — "In  all  discussion  of  fluid  fuel  we  must  take  into 
IbocouqI  one  Eict,  which  acts  very  decidedly  again.-it  its  adnfiiiun :  that 
the  amount  of  thit  fluid  that  is  available.  On  board  ship  we 
Blast  have  a  fuel  that  will  not  ignite  under  100*  lo  300*  Ceutiitnde- 
It  would  Ik-  Janccr(»ii  to  carry  otberwiHe.  The  American  prodtKt 
of  thb  fuel  in  xvTV  Mnall.     Most  of  the  rvnidium  or  waste  frost  petro 
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leun  is  consamed  in  our  lefineries.  and  th«  percentajre  is  very  towi, 
In  the  Caucasus  ihe  percentage  U  much  higher,  rattntiig  all  the  oraj 
from  1"  lo  30  per  cent.  The  total  product  of  this  foci  in  RnssU 
does  not  exceed  a  million  tons  a  year.  It  has  been  vcr>-  successful 
in  the  Caspian  Sea  and  on  the  Volga  because  it  is  cke;(p  there.  It 
is  sold  at  three  francs  per  ton,  The  country  nearest  thereto,  that 
voutd  reap  the  i^reatest  advantajce  from  its  use,  would  be  Italy. 
But  there  Ihe  price  is  from  27  to  38  francs  per  to'j.  which  niake^  it 
impractical,  unless  f[>r  some  special  purpose,  as  compared  with  coa). 

The  experiments  (hat  have  lately  Ikeen  cnrfie<l  out  hax'c  been 
ytars  extended  and  thoroutih.  and  the  Haid  fuel  has  been  credited 
vilb  all  the  saving  in  labor,  the  saving  of  dirt  and  ashes,  and  similar 
advantages.  aii<l  1,-et  w-e  have  reltictatitl\-  come  to  the  eonclDtticn, 
after  a  series  of  experiments  exieuiliiig  over  two  or  three  years,  that 
•fl  matters  are  at  present,  without  a  vast  increase  of  the  pr^uct,  and 
irilfaout  a  cheapening  of  it  in  the  maritime  stations  where  it  M*ouId 
he  used,  coal  not  only  holds  its  own  against  it.  but  the  percentage 
in  &vor  cf  coal  is  verj-  high  indeed.  In  fact,  from  tbc  stataacnts 
fbade  to  me  by  Siguor  Sotiani,  tl>e  difieieuee  U  as  two  to  ooe. 

1  make  these  statements  to-nighl  because  I  am  Iresh  from  a 
lengthy  discussioa  of  this  subject  by  some  of  the  ablest  men  who 
lia\*e  taken  it  in  hand. 

Tlwre  is  a  \'ast  amount  of  petroleum  fuel  used  in  this  country  in 
its  crude  stale,  but  it  would  not  be  desirable  on  board  ship.  Wc 
ha\*e  uiied  it  here  in  San  Pmncisco  Bay,  and  the  resnlts  ha,\^  Ixcn 
rather  disastrous  on  account  of  the  \tdatile  nature  of  the  fuel. 
Petroleum  fuel  is  vkkA  for  the  productian  of  steam  at  the  Exposition, 
bnt  the  kind  there  used  cimnot  be  soccessfoUy  applied  at  sea  under 
the  present  methods  of  using  it.'* 

Professor  H.  B.  CtA.t.s. — "1  have  been  giratly  interested  in 
tbe  paper  liefore  ns.  It  states  some  results  which  are  cenaiuly  very 
sarpnsing.  If  the>-  can  be  weJl  mbstantiated.  the  author  has  made 
one  of  the  greatest  discoi'erics  of  the  age. 

1  ha\'e  followed  \'er\'  closely  the  paUished  a«3C«inta  of  experi- 
ments made  on  fnel.  particularly  liquid  fuels,  and  have  witnessed 
some  experiments  with  oil,  bnt  ba\-e  nntr  seen  or  bezid  of  any 
results  approaciiing  anywhere  near  to  those  rcponed  in  this  paper. 
I  think  if  the  anthor  expcvts  the  world  to  accept  mcfa  wmdcrful 
remits  as  six  times  the  et'aporative  duty  of  coatl.  as  reliable,  that  be 
sbonld  givx  more  deuQs  as  to  the  methods  of  the  particular  experi- 
moils  where  he  has  obtained  such  resolts.     I  know  from  experience 
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that  it  is  very  nuy  in  niakiuR  tests  of  the  craporalive  quolitivs  of 
'  Itiel  t<v  be  led  into  seritvus  errors  from  ^icIe  causes. 

It  hn  been  known  for  some  time  that  >  ccrtun  beating  effect  is 

times  produced  by  the  coinliiiiatiuti  of  nitrogen  in  the  ituinnrr 

'dncribed.     Some  ytstn  ngo  ]  listencil  to  a  paper  at  the  Acnderny  <if 

Science  in  St.  l/mis.  on  Ibis  mliject.     The  result  ortbc  cxpcntacntx 

;  ibco  reported  w«s  that  the  amonut  of  heat  obtained  fruni  tbe  ititro- 

I  gen  «•»  extretnely  small,  and  pmciically  of  no  account. 

Now.  if  it  is  pomiblc  to  itKreaac  tlic  cflTcct  uf  thin  clement  tn  Mich 
'■n  enormous  extent   !>>■  tlic  use  of  the  pitrticidar  furnace  uml  TikI 
'dcarribed  by  Admiral  Sclvryii.  it  \»  certainly  Homcthinf;  w&rthy  of 
very  profound  and  careful  iiive<ttiKatitm.     But  I  miut  cualeaa  that 
the  paper  has  failed  to  convince  mc  that  this  is  po*!.iliIc.     The  fur- 
nace (Um»  not  differ  \-er)-  rAMrntially  from  wime  r>lln:r  funinccsi  which 

have  been  used  in  a  similar  way  for  hurniug  oil  fuel,  and  no  such 
effect  Itas  lieen  pnxlwccil.     Twicv  llie  cfltci  of  cuo!  ha*  l»ec«  con- 
I  itidertd  about  Ihc  maxiniiini  that  could  lie  obtained. 

Apdn,  II  compiHimls  of  nitrogen   were  funned  in  appreciable 

'  quaattty  in  the  case  described,  we  should  expect  Uiey  would  have 

■  aotne  effect  upon  the  mclnl  of  ihe  lioilcr  ;  .ind  if  nitrogen  were  con- 

I  MiiBcd  to  the  extent  claimed,  wc  should  have  in  the  aualyMs  of  the 

I  the  evideuo:  of  tlial,  and  X)k  proportion  of  uitTOgen  which  waa 

'iMiftMd.     From  the  annly-Mii  i;iven  1  did  ixit  ace  that  there  was  any 

rvidmc«  of  such  action.  Init  rather  the  contrary.     It  is  possible  that 

the  autbur  has  the  resnlls  of  an  aiialy5i<>  which  hIiows  the  combo»- 

tiun  of  mtrogim,  and  the  amount.      If  he  ha.i  xucfa  it  woidd  be  very 

interesting  to  know  It.    I  am  not  sure  whether  the  calorific  eSeci  of 

pound  of  nitnitccii  burned  in  this  way  i*  known  to  cbi.-mt.<«ts.  but 

'm»  wc  Haw  tome  cltenii>t'^  hcrv  with  n.->  tlti%  c^'cning,  I  Jtlmulil  he 

I'fkMCd  to  hear  from  them  oti  this  poiul." 

Mb.  Wai.hnkk. — "I  have  looked  into  tliis  matter  nf  fuels,  both 
'  aolfa)  and  liijuid.  Mrxinal  tinies,  and    I   think  ibc  culun6c  v-aluex  thai 

ate  ustully  given  may  be  accepted .  as  cvnvct.    BcK<nuine  with 

gnea  wood,  whtme  value  is  about  4,<KKI  beat  units  per  poand  :  dfy 

wood  may  he  taken  at  0,000 ;  coal,  ntich  a»  coinr*  to  San  Franciaco, 

mafn  fton  lO.OOlt  to  li.OOO  units ;  coke.  13.0)10  to  U.tMO ;  tarry 

flHnacoil  frncD  the  rcliDeT>-,  Ifi.OOtt:  and  mide  oil.  Ca1in>mia.  IH.ono 

Ivuha.     Tbcac  figures  arc  ilie  ptML-lical  r4=>nlu  nf  test*,  nude  nr>dcr 

'  boileni  by  me  at  various  times  and  places,  and  they  are  snficiently 

correct  to  enable  the  eR)(ineer  to  make  a  choice  of  fttcl. 
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Concerning  the  remarlinble  results  claimed  in  the  pnper  read  this 
eveiiiiig,  1  do  not  think  atiyune  wtll  informed  would  admit  the  pos- 
sibility of  burning  nitrogen  in  the  manner  claimed  ;  tliercforc,  what- 
ever lie^itin^  cRcd  was  obtained  by  the  exiierimenler  u-oa  that  due 
to  the  formation  of  CO,  and  CO,  and  Ihu  analysis  of  waste  ga»>e8 
showed  audi  was  tlK  case. 

One  fallacy  which  is  (juitc  comoiori,  deserves  mention,  i.  ^..  the 
buroiuE  ol  water  as  fuel.  The  proixjnems  forget  that  il  takes  as 
many  heal  units  to  dissociate  steam  as  can  be  gained  by  tlie  recom- 
bination of  itK  elements,  and  with  any  other  coaibinatioo  of  said 
etementii  Uictc  wouW  be  a  low  of  heat," 

Mr.  Stut. — "A  few  years  ago  I  read  a  mimbcr  of  ankles  on 
this  (|uestion.  I  think  Prince  Henry  of  Pnissiii  instigated  an  inx'eit- 
tigation  of  the  subject  of  liquid  fuel,  to  ascertain  the  possible  econo- 
my for  the  nation  in  the  use  of  this  fuel  on  torpedo  boats.  He  noted 
what  liad  been  accomplished  in  I^ngland  and  other  countries.  If  I 
remember  correctly,  the  results  of  his  investigations  were  about  as 
Mr.  Dickie  stated,  that  the  e^-aporativc  effect  of  liquid  fuel,  as  used 
on  the  RUck  Sc:t,  w.is  .-ibnut  11  lo  12  pcmnd.t  of  water  to  a  ]Kiund  of 
oil ;  while  the  coal  would  he  7  or  8  pounds  of  water  to  a  pound  of 
cool.  Unless  the  amnunt  of  this  fuel  is  very  large,  and  can  be 
obt.iine<:l  at  many  different  p1uce.s  on  the  globe.  I  do  not  see  how 
much  u.^  tan  he  made  of  it.  Admiral  Selwyu  probably  knows 
much  more  than  I  do  as  to  the  quantity  that  can  be  .supplied. 

I  was  cmploye<l  by  Mr,  [>ickie  some  yean*  iigo,  and  -wt;  made  a 
little  investigation  and  some  tests  of  liquid  I'ucl.  and  I  know  that  we 
were  not  favorably  impressed  with  il.  I  think  wc  foinid  it  cheaper 
to  burn  ciml.     Is  not  thut  so,  Mr.  iJickie?  " 

Mr.  Dickie. — "yes,  although  the  very  high  price  of  that 
fiiel.  delivered  here,  does  not  admit  of  its  comparison  with  its  tise  in 
other  places  where  it  would  be  cheaper.  This  fuel  woulil  have  to  be 
delivered  at  75  cents  per  barrel  to  equal  coal  at  $5.73  per  ton." 

PROKKSSOR  Rkulkaux. — "I  havc  learned  from  Russian  engin* 
eers  that  the  use  of  liquid  fuel  in  Ku.ssiH  i.t  nlwut  the  .name  in 
expense  as  coal  or  wood  :  that  tn  Moscow,  for  instance,  it  is  fully  as 
cheap  to  use  oil,  but  that  this  is  not  the  case  in  St.  Petersburg. 

]  am  alraid  that  Admiral  5elw)-a  has  not  given  us  as  complete 
an  explanation  as  he  may  be  able  to  give,  as  to  the  manner  in  which 
he  arrives  at  such  great  results  as  the  evaporation  of  forty-eight 
pounds  of  water  from  a  pound  of  oil.  Perhaps  he  will  explain 
further,  so  that  we  may  understand  it  better." 


M«.  W.  G.  Cttbtis.— '•  In  regard  to  (he  tue  of  oil  on  the  S»lano 
iiiul  otbcT  fcrry  tioats  of  tlie  Bay,  wveral  years  sko.  I  aai  not  |>nr- 
pafvd  to  ftUlc  titc  fucts.  Wc  iiHcH  n  residual  oil  tliat  mitt  f  1.40  a 
barrrl,  and  aft  nvar  an  I  can  rvmeniber,  thin  price  wotild  about  rqnat 
ocdioar)'  coal  at  $6,00  a  tun,  TIic  mailer,  liuvrevcr,  is  not  fnrsb  in 
my  miiid." 

ADHtltAl.SKl.wvN. — "Mr.  Pre»<lent,  I  think  my  answer  must 
be  a  geocral  one  to  the  objections.  First  of  all.  gentlemen.  1  may 
My  that  if  I  lud  tiot  liad  ci'cn-onc  of  these  o1>jcctton3  before  mc  for 
the  Ia5t  six  ntid  twenty  years,  I  would  not  be  here  to  talk  to  you 
to-dar. 

Secondly,  there  has  been  the  most  cs)TT^fal  and  skilled  ob<«r^'atkia 
of  ever)-  trial  I  liit\-e  innde  by  botlt  civil  and  naval  engtiicei*. 
Evcrylljiiig  was  watched  lo  see  thai  there  was  «u  posaibUity  of 
crrrtr  in  the  toeaBurenicnts,  tlic  water  was  measured  into  tlKtank», 
and  out  aj^ain  tc  fmd  what  had  evaporated,  and  thun  the  proccu 
was  satijocted  tu  ever;-  \tA\  known  to  cnKinetring.  Therefore  there 
ia  DO  douht  or  (|iKstion  about  vehat  I  am  saying. 

In  the  first  place,  oj*  to  the  supftly  uf  fluid  fuel,  for  that  \s  really 
the  most  Tatul  objection.  If  it  be  not  obliUtmlilc.  I  think  you  all 
know  Uial  the  coast  of  South  America  has  oil  thot  is  constantly  tun- 
ning into  the  »c«.  My  fricntU  Treadwell  and  NoWe  h«\-e  twvniy 
initN  thrie.  and  can  wnd  you  just  a&  much  oil  oT  auy  quality  you 
rboose  to  ask  Tor. 

Next,  in  speaking  of  our  supplies,  we  have  inexhanstiUe  oil 
wofk».  The  shale  of  Knglaml  is  ten  miles  wide,  and  six  hundred 
and  fitly  feet  deep  wherever  we  have  gone  tu  the  bottom,  extending 
■croM  to  Gennauy  and  Russia,  and  that  will  famish  tuore  oil  than 
we  cmn  tue  if  the  world  \as\s,  another  thousand  year*. 

I  am  not  here  to  tell  yon  of  a  new  thinic,  hut  of  a  thini;  which  I 
have  fttndicd,  and  in  which  I  hare  been  a  leader  for  the  laxt  tw«aiy 
yean.  The  Oeruians,  ItaliatK.  and  KussiauK.  have  made  inquiries 
about  it  from  me,  and  came  and  studied  in  my  twilcr  room  at  I,oa- 
doo.  If  Ihcy  do  not  get  the  eflect!>  I  have  produced  and  vouch  for. 
it  if  not  my  fault.  If  they  will  follow  what  I  ha\*c  given  they  will 
fiml  that  what  ]  have  said  is  home  out  by  the  factx. 

In  rcj^ard  to  the  use  of  oil  on  the  San  Francisco  (err)'  boat*, 
socne  were  successful  experiments,  and  others  were  no*  so.  CoB- 
ridcriog  that  these  exiicnmcuts  were  made  in  tite  same  locality,  did 
ooc  act  of  engitieert  do  wrong  und  the  others  do  right  ?  We  most 
pmnmeno.    Fifty-five  per  c«nt.  ecotiotay  was  worth  oonstderiog. 
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tboufrli  this  is  very  liKle,  and  much  less  than  I  got  when  T  fttarted 
my  work  iti  1807.  Tbere  are  gc-nt]oiu«i  who  have  come  to  me  aud 
examintKl  my  wort,  and  have  gone  away  agaiu  and  tried  to  imitatr 
it  without  askitiR  me  abotit  it :  lliey  were  not  willing  to  be  intruded, 
and  tlieir  labors  slopped  there. 

I  think  you  will  find  that  in  Ccraiaiiy  tbcy  have  followed  the 
old  ways  in  using  this  liiel.  In  Rwssia  they  are  burning  it  against 
all  the  laws  of  conihuslion.  in  a  hoiler  surrounded  with  water.  1  aai 
in  coamtuiiication  with  a  gentleman  .there,  who  keeps  me  infonnol 
of  the  method*  employed  ;  they  are  still  ver>'  far  behind  in  it.  Bui 
if  they  get  twelve  pounds  of  water  evaporated  from  one  pound  of 
oil,  the  subject  is  worthy  of  discusgion." 

Mr.  von  Gni.DHRN. — "  It  is  nnfortunale  thai  the  author  is  nn- 
prepared  to  fortify  the  statcmeulj*  he  has  made,  with  data  olrtaiwd 
from  direct  experiments.  As  long  as  we  arc  left  without  actual  6jC' 
iires.  we  cannot  he  expected  to  consider  n  subject  for  which  *uch 
extraordinary  results  are  daiined.  An  enthusiastic  author  must  he 
prepared  to  submit  more  llian  generalities,  if  he  would  expect  a 
dplsiiled  di.se ussioii  nf  the  suttject  he  has  chosen  to  prwwnt  before  a 
technical  society. 

In  the  present  slate  of  the  fluid  fuel  qucsliou,  our  worthy  gu«st 
hait  not  been  without  his  eo-lithnrers.  and  all  data  heretofore  availa- 
ble \\7iw  not  led  to  the  sangniue  cundn^ions  drawn  by  him  this 
evening." 

EHg-inrering-,  I.ondon.  in  commenling  on  American  beam  engines 
and  the  wooden  steeple  frames  emplu>:ed  in  this  ccuiitr}*.  !ta>-s  a 
clearance  of  fiii-c  inches  has  to  be  provided  in  the  cj'Iindera  to  make 
up  for  the  wol)liling  of  the  wooden  frunies,  Sncli  a  slatemciit  in  a 
secular  newspaper  would  be  ridienlous.  in  a  technical  journal  it  is 
imbecile  The  wood  is  in  conipR-ssioii  only,  and  the  dearanre 
miiiirtd  in  ibe  cyliiulcr^  is  not  governed  by  this  matter  at  all. 
Beam  engines  for  steamers  are  about  to  pass  out.  of  this  there  ift  no 
dmibl,  but  it  is  nol  owing  to  wooden  frames  or  other  features  of 
construction,  but  a  result  of  high  pressure  and  conipotindiug  n[ 
multiplying  steam  cylinders  :  also  because  screws  arc  becoming  bel- 
ter understood  and  more  widely  employed,  fingineering  publishes 
drawings  of  a  beam  engine  made  recently  by  Mcwtf;*.  Inglis,  of 
Glasgow,  with  t\vo  cylinders  set  diagonally  and  hitched  at  the  same 
point  to  the  end  of  llie  tieam.  The  framing  is  steebplate  work, 
and  iIk  whole  seemingly  a  complete  design. 
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WnUiiu  &  Robinmn.  makers  of  sint^lc-acting  Mc-am  cn^tiKS  in 
Hagljuul,  claim  to  furnish  ciiginoi  to  operate  with  13  {louittlit  of 
Mteun  per  indtcnled  honie  power  per  honr.  when  condensing,  and 
18  pounds  per  hour  non-condensinf;:,  and  **•  ihcy  have  made  some 
thoii&«nds  of  these  cngmes,  and  have  tn'cr  40,000  1iot«c  power  coih- 
neded  lo  dynamos,  it  i«  hardly  worth  while  to  dispute  the  cooaomy 
of  their  methods.  Thiii  i)  tiot  all.  The  oil  cotuutned  it  one  fifth  is 
much  n-1  with  commoti  cn>;incK,  mid  one  finccntti  ait  much  as  with 
bich  i>peeil  doable-acting  viiKineS. 

U  i*  twenty  years  ago  kiiicc  TImninH  Willnns  began  making  stn- 
glc-actiiig  engines,  and  he  foI1(m'c<l  it  continuously,  iloK-ti  to  his 
death,  within  a  year  paM.  The  entities  are  triple  expanding,  and 
have  the  (li^t^ibuting  vaivc  in  the  center  or  axis  of  the  pisUms. 
This  wc  bdicvc  is  in  advance  of  any  single-acting  engine  pntctlcv 
cLiewfarrc.  ami  the  wonder  ia  that  Mmilnr  construction  i%  not  ful- 
lowed  by  otbvn. 

The  sinKlc-actinjE  cngiDc  is  iwt  done  with  y«t,  and  wc  are  wail- 
ing the  fultillmeiit  of  stime  prophecy*  tnade  ten  >-ear&  ago  nr^jievling 
this  dam  of  cogltKft,  and  believe  now  that  with  ^uod  design  and 
workmanship,  such  as  is  put  on  high  apved  duublc-BCting  engines, 
the  MQgle-nclin};;  type  will  excel  (or  dynamo  dri\'ing.  if  nil  thing* 
are  nmsideir*!. 

The  art  b  new.  and  the  Wcstinghouse  Cooipany  at  Pittsburgh 
have  been  almost  alone  in  their  eSbrts  to  bring  out  the  single-acting 
cncines  in  this  oountry,  and  while  their  efforts  hat'e  been  haraperad 
hi  cvxr>'  way,  the  husincM  has  been  nude  into  on  enumuma  and 
silcvcWul  one.  against  nil  kinds  of  oppo^tion. 

The  WiUiins  engines  above  menlioned,  are  triple  expanding,  the 
cylinders  supcriropancd,  (brrning  a  kind  of  p)iBmid  tapering  upward 
in  ■  very  itymuetrical  form.  They  gav-e  i-ety  good  ftsiilts  in  a 
steuuer  that  made  trips  From  I'lnglatut  to  Bombay,  some  yeats  ago, 
but  wr  Itave  not  hcaid  of  ihcm  since  these  first  trials,  and  cotiduda 
tbcre  was  some  Impodinieiit  to  tJicir  tttw,  for  marine  parposes,  dis- 
covered in  this  experiment. 


In  finr  lost  t5suc  wc  <Icvotc<l  some  ^aix  to  the  RieiUcr  qrstetn  of 
IMunptng  wftter.  and  mentionvtl  Uie  application  of  (lie  same  methods 
to  canpR98tng  atr  or.  as  may  be  luiid,  to  pumping  air,  tm-ause 
tbc  ProfcMor's  intprovcmciits  in  !»uch  apparatus  relate  Iroadly  to 
(iDpellinx  flnid«  nf  all  kittdi*.  and  the  mode  of  operation  is  pmcti' 
rally  tlir  aame,  with.  howe\*cr,  special  adaptation  to  elastic  flaida. 
As  we  have  a  good  niauy  times  during  fiirc  years  past  called  attention 
to  tbc*e  mettiods.  aud  tlie  experitnenu  of  ProleAor  Kt«dlcr  that  bare 
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led  up  to  his  system,  so  this  branch  of  th«  subject  need  not  be 
repeated  here. 

In  order  to  arri\-c  at  present  practice  in  this  country,  we  applied  i 
to  Mcsitrs.  Fraser  &  Chaliuers,  of  Chicago,   who  an  tlie  licensees 
□iidcT  the  Riedler  patents,  for  iDfornmlioti  respecting  the  pneumatic 
machinery  made  by  their  firm,  and  have  received   Troni  thcni  a  full     , 
explanation,  nliich  \re  herewith  lay  before  our  readem.  M 

With  other  t]iiug!>  sent   is  the  following  explanation  of   the  ^ 
''Riedler  system  "  as  applied  to  air  compressing,  which   is    niucti 
clearer  and  more  complete  Ihnn  anything  we  can  write  on  the  subject. 


ItIEr)LnB  SVSTRM  OF  AIR  COMPRESSORS. 

"The  RieiilcT  S)*slcm  of  air  compressors  has  Ikch  used  in 
Kiirope  for  a  lonj;  time,  a1thoui;h  it  has  not  so  far  l>eeit  introduced 
into  the  (.United  .States.  In  Kurope  tlie  first  experiments  were  made 
by  Professor  Riedler  as  early  as  1RS3  ■with  large  Bessemer  blowing 
engines,  and  since  ISKii  with  large  air  compre^wwrs,  resulting  in  the 
present  improved  type  of  compressor.  The  system  al  once  met  with 
very  great  favor,  and  has  been  introduced  with  signal  success  for  air 
couipresdug  plants  1»>th  in  miners  and  in  cities. 

In  Paris  four  large  Riedler  compressors  with  triple-expansion 
engines  of  two  thousand  horse  power  each,  arc  used  for  a  sjsleiu  ol 
pneumatic  piiwcr  distribution,  and  have,  aecor<iing  to  nfRcial  tests, 
proved  lo  be  ver>-  economical,  requiring  CO  per  cent,  less  fuel  than 
the  other  compressors  in  the  Paris  central  station,  owned  by  the 
same  parties  and  working  under  simiUir  conditions.  With  the  Ried- 
ler coiiipiessors  in  Paris  the  total  cost  of  work  has  been  re<luced  at 
the  ruteof  2>3  to  1  as  compared  with  the  ordiuary  system  of  com- 
pressors fonnerly  nsed  at  the  Paris  central  plnnl. 

The  ecoiKnny  of  the  Riedler  >j-stem,  imiiortnnt  as  it  may  be, 
is  not  its  only  recoiiimeiidatiou.  Simplicity  and  small  si/j;  for  ^ii-en 
capacity  are  two  very  prominent  features  of  the  system,  and  bolli 
of  these  are  attained  by  the  aid  of  the  positive  controlled  valies 
used  for  these  compressors. 

In  the  ordinary  compressor  the  suction  and  discharge  valves  art 
allowed  to  operate  automatically  by  the  pressure  of  the  air,  and  are 
liable  to  irre};ularity.  Such  self-acting  valves  admit  of  only  a  vei}' 
small  lift,  thus  throttliag  the  passages.  Riedler  valves  operate  with 
a  liberal  lift,  avoiding  any  throttling,  as  these  valves  are  not  left  to 
operate  by  tlieniselve,*,  but  are  contrtJled  by  a  ]x»jtive  valve  motion. 
Ordinarj-  vaK-es  often  involve  breakages  and  rapid  wear  and  tear,  as 
well  as  a  disagreeable  noise.  These  defects  nece.-wilate  running  tin- 
common  compressor  with  self-acting  vah'cs  at  ^er^'  slow  speed,  so  as  to 
reduce  the  shock,  of  the  valves  to  a  uiinimum,  and  ibcy  require  great 
expense  of  repairs,  and  even  then  cannot  be  worked  cconoinieally. 

In  the  Riedler  system  all  this  danger  and  annoyance  is  avotded 
by  operating  the  valves  through  a  positive  valve  motion  instead  of 
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•ntoMitkally.  This  valve  gear  Avoids  acny  ImKtilarity  In  tli« 
•clEoa  or  ccmprcflBOr  valves.  It  allows  Tull  and  liberal  lift,  uid  tbns 
diminiNli^  tlu-  number  of  valves  and  valve  seals,  and  IcHvns  tbc 
liuliilily  (if  Icnkagc. 

Tlic  Kicillcr  val\-C!i  are  allowL-d  to  open  freely  by  the  action  of 
the  air.  while  \\w  closinfc  itt  iIon«  by  pos)tiv«  vulve  gear  The  vnlvc 
chatnlxTT.  as  a  nile.  contaiiis  only  on«  suction  and  one  discbancc  valve 
The  valre  sptmlle.  passing  tlin>U|^li  tbe  chamber,  closes  th«  valves 
at  the  motneitt  when  the  Mrokc  of  thr  pl'i'ton  changes.  Xcar  the 
cml  of  the  !ttroke  a  «-cr>-  »nntl  lift  is  allovrcd  to  the  valve,  which  can 
be  KKUlated  at  will,  thus  nfTording  a  relief  for  the  valve  under  hi|:h 
^wcds  and  viiniitile  pressures. 

Id  highsjtrcHl  cnmpRsson  jqirinRS  are  inserted  either  in  the  dot- 
ing gear  or  on  the  valve*,  so  that  by  comprrwion  of  tlie  ajwingB  the 
•cticm  t>l  the  rnlves  is  n)o<Iificd  to  in'ctrt  iticreaKHl  rcststaDcv  and  var- 
iable condition*  of  worlctng.  The  ordinary-  renstancc  the  nilvca 
meet  ts  K>  sltKht  that  it  will  not  compress  the  sprinfipi. 

The  movement  to  oporale  tlie  gear  may  be  taken  from  any  part 
of  the  rm^or.  for  in^tuHw  from  n  wriM  plate,  ta  in  the  cO-ie  of  a  Cor- 
Ubi  cnicinc  :  all  that  \s  required  is  th»t  the  %-alve  Ahall  nrceivc  a  Tock- 
inn  million  similar  to  the  reciprocating  motion  of  a  slHc  valve. 
I,argc  compreasor  vnhxs  arc  pfovi<led  with  cushions  which  allow 
Ibem  in  open  frrcly,  bnt  which  prevent  tlieni  from  oiKning  hryond  a 
<leaiialile  limit.  This  injures  the  valves  remaining  fully  <'pcn  duHtij 
voclion  or  disrharKe  until  they  are  clowd  by  the  action  of  the  valrc 
Ktxr  described.  It  is  just  thi«  free  opening,  together  with  the  poo- 
li%-c  closing,  which  inakc^  it  j>en»is,siblc  to  run  ihit*  engine  at  a  modi 
higher  speed  than  is  piacticablc  with  camnion  air  oomprearara  hav< 
falf  self-acting  val\-ex. 

The  introduction  of  a  special  gear  for  operating  the  valvta, 
itnlead  of  leading  to  complication  actually  simplifies  tliv  L-ompressor. 
It  1*  on  account  of  the  x-rry  limited  HA  of  the  onlinar)-  valves  that  it 
a  necemrr  to  have  quite  a  mirabcrof  them,  both  suction  and  di»- 
duige,  which  tvquire  constant  attention  and  renewal,  caiiMtin  stoj>- 
pagcs  of  the  machiner)*.  In  the  Kiedlcr  ntmprc^sor  iherr  is  do  limit 
to  the  lift  of  the  valve,  conieqncntly  they  can  t»e  built  with  only  one 
KQCtion  and  one  dncharge  valve  (or  each  double-acting  comprextor, 
tbna  vastly  simplifying  the  inside  arrangrmenl  and  the  working 
parU  i»f  the  rotnpTCMor,  and  what  little  valve  motion  there  14.  is 
upon  the  oiiLtide,  rcndcfiDg  them  ea»ly  accea&iblc  for  adjostment 
anil  attention. 

The  valve  motion  can  Ix  ilerixT^l  from  tlic  aame  eccentric  which 
opmtea  the  steam  valve,  cither  directly  or  through  a  v.Ti"it  plate. 
Tbe  arxanKement  of  the  gear  in  special  cases  may  be  widely  modi- 
&cd.  bat  )t  olw-ars  iccoraplifthes  the  same  purpose,  ooatnllilig  the 
taction  and  dlcrhitrge  vnlve«  mechanically.  The  cnmpnssor  pmprr. 
as  here  dcKribed,  can  be  made  of  any  style  that  may  be  dccnKtl 
■dviMblc.  cither  single  or  compound.  i>r  e^-en  triple  cylinder.  In 
mott  caaca  the  air  i»  not  itscd  at  m  high  a  prcvmre  a*  to  require 
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oompressiiMi  hx  three  stages.  The  horiwmta!  lAylt  of  eompresorr. 
driven  bv  cuuipouml-comlensing  Corli&>  eu){tiies  and  vrilb  comi>ouiMl 
air  cylimlers.  will  generally  tx  fouml  the  most  economical  and  con- 
venient, aUtiutij^h  the  verticnl  style  of  enfpne  hns  some  Advantages 
o\-er  the  horir-ontul,  iiolaljly  in  s|jaci_-.  und  Ijccause  the  weighl  or  the 
piston  does  not  cause  the  cj-Under  to  wear  on  one  side." 

Iti  Addition  to  this  matter,  engravings  linve  been  sent  of  both 
the  horizontal  and  ^■ertical  types  of  air  compressors  as  made  by  the 
firm,  shon-ii  iu  Figures  1  and  2  hcrcnntb,' also  special  descriptive 
matter  relating  to  both  machines  as  follows  : 

VERTICAL  TYPE.      FIG.  1. 

"The  plate.  Fig.  1,  shows  a  compound  Riedler  air  compressor, 
with  a  compound  condeusing  Corliss  engine,  ;»11  of  the  vertical  type, 
constniclcd  for  the  City  and  Surbutban  Gold  Mining  Co..  Ltd..  of 
South  Africa. 

The  vertical  type  is  empUiycd  where  the  nature  of  the  ground 
makes  it  difficult  to  secure  durable  foundations  of  the  length 
required  Gor  the  horizontal  compressor,  and  where  ground  space  is 
limited  or  of  hi^h  value. 

The  vertical  air  catnpres»ors  h3\'e  bed  plates  and  framing  of  great 
strength  and  solidity,  and  a  large  carcfu  11  v- fitted  crank  shaft  and 
cros.vhead  bearings,  so  the  highest  desirable  speed  can  be  attained 
without  vibruliiin  or  heating. 

The  nir  cylinder!*  are  supported  upon  the  steam  c^-linders,  so  con- 
nected that  stuffing  boxes  are  easy  of  acces-s.  The  machinerj.  as  8 
whole,  isi  heavily  built,  liul  the  moving  p.irts  arc  of  the  very  beat 
raalerial  to  secure  the  greatest  possible  lightness,  and  all  are  couiiteT- 
weighted. 

The  engine  cylinders  are  steam  jacketed,  and  working  upon  the 
compound  system  obtain  a  much  higher  efficiency  than  is  posiuble 
willi  simple  twin  comprcs.sors,  the  pressures  and  stresses  upon  the 
two  sides  being  closely  ix|ualized  and  reduced  to  a  much  lower  max- 
imum than  with  iincompounded  coinpressors. 

The  air  usually  opens  into  the  engine  roota,  but  provision  is 
made  for  coiuiectiiig  a  suction  pipe  for  drawing  in  cooler  air  from  the 
ont.-s)de.  The  delivery  of  the  low-pressure  air  cyl'iider  is  to  a 
receiver  conveniently  placed,  and  having  a  large  capacity  and  sur- 
face for  cooling  bv  water,  so  reducing  the  work  upon  the  high-pK» 
sure  cjdiadcr.     Both  cylinders  are  water  jacketed. 

The  compressor  is  arrangwl  with  Riedler's  mechanically-geared 
vaK-es,  which  pcnnit  tJic  straightest  passages  and  re»iiiirc  the  least 
inaximuin  ^'clocity  of  air,  the  dimensions  being  ample  to  avoid 
lucreiLMT  of  heat  or  pressure  by  throttling.  The  valves  arc  placc<l  in 
sjKciul  eyiindrical  valve  chambers,  convenient  of  access  on  one  side 
of  the  air  cylinders,  but  in  other  constnit-tious  they  arc  placed  at  the 
ends  of  the  cyliodera. 
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Tbe  valves  close  by  mechanisin.  but  open  Rutomarically  by  air 
ptCMUK.  Thin  is  more  efTictetit  than  m«;iiatiical  opening,  because 
mecbwiism  opctis  Ihc  valvc?i  slowlj'  by  eccentric  movetncnt  wliilc  tbc 
piaUm  is  at  m  liiglic-st  •epeed,  not  Kiving  a  saRJci^nily  quick  and  free 
dbrlwge,  ami  as  it  U  itn practicable  to  adju<tl  nH-cluni i'<iu  to  tbc 
choDfcing  candiltoiis  of  teinpenitiire  of  air  and  cooling  wutcr.  and 
preuurc-^  in  suction  bnd  deliver}',  which  determine  tbc  mcMt  (avor- 
abfe  iK>int  uf  ujKiunK,  a  low  of  work  by  n--clc»  coiaprcaBioa  rnulu 
fram  mechanical  ojwntnK.  This  is  avoided,  and  by  a  special  eon- 
«tmct!on  of  the  ralvcs  in  two  parbt  obtain  a  quick  opening  with  a 
IJlCht  variation  of  pressure,  and  lUso  cllcct  a  quick  cloMitr  by 
mechanism. 

Tbc  two  valve  parts  may  be  cnllcd  the  main  valve  and  loose 
Ting.  Tile  main  valve  'ts  movetl  by  po«iltve.mechanUnt,  and  guides 
tiw  ring,  which  in  vctj'  iliiii.  and  movable  by  nii  prewure  ulien  tbc 
maiii  valve  i>  withdrawn  hy  tlie  mechani<iiii.  The  ring  opcni*  frcelv 
at  the  reijuired  nir  pre^'^urc.  having  a  play  in  the  ranin  valve,  which 
is  ckncd  by  scar  in  ct  maituer  so  graduated  as  to  a^crec  with  ibc 
<lemaaing  pbiiun  Hpeed  as  to  securv  uniform  air  \Ylocity,  giving 
high  efficiency  and  a  gentle  closuic. 

Odc  delivcr>-  valv*c  i>  placed  in  the  tipper  and  one  in  tbe  kmcT 
part,  while  both  suction  valves  are  placc<l  in  the  middle  ]>art  of  th« 
valve  chamber,  all  being  connected  tof^ctbcr.  and  operated  in  the 
Mine  mauner  by  nxls  from  the  wrist  plnles  of  the  Corliss  eiiRine. 

Tbc  governor  is  Msaitive,  rei^uluting  spce<l  of  engine  under  viiry- 
ing  air  pressures,  and  enabling  the  engineer  to  regulate  llie  numltcr 
of  levulutions  to  the  conditionj  of  prcs!<tire  and  air  consumptioD,  lO 
u  to  maintain  m  constant  air  prcuurc  under  a  varylug  constuapUott 
of  air.  If  such  a  thing  ^lould  happen  as  the  sudden  Incakage  of 
tlw  itnpply  pipe  the  engine  would  stop. 

The  urningement  of  galleries  and  stairways,  and  the  accessibility 
of  all  parts  of  the  niiichinery  which  reipiire  attenltna  slinvr  that  lli 
designer  h;i9  had  careful  rcgar<l  for  ojinvenicncc  in  operating  tbe 
ptonl,  as  well  as  for  Uie  essential  cun.Mderatian!i  ofeconomy  of 
power,  high  duly,  and  a  unifuim  and  reliable  scn'ice." 

IIORIXONTAL    TYPH.       KIU.  2. 

"  Referring  next  to  Fig.  '2.  which  shows  in  true  elevation  and 
ptan  the  borlrontnl  arrangement  of  the  Kicdler  air  eompressors. 
The  drawing  it  taken  from  a  standard  machine  fumbbro  to  the 
II>iru  Silver  Mintti^;  0>ini>.iny.  of  I'tah.  These  may  be  employed  as 
gai  coniprewor^  or  tiluwiin;  engines.  The  peculiar  merits  of  the 
Riedler  sj'Hcm  ajiuly  in  the  highest  degrre  to  the  horizontal  air  cora- 
pfcssora.  Avoiding  mnch  dnplicntioci  of  statement  we  rotiGne  this 
dcacripUoa  chiefly  to  the  armngcmeiil  of  tbe  boriKHtUl  type. 

Cwil pressor  cyhnders  are  often  connected  with  the  steam 
crltoden  by  two  rods  liable  to  spring  and  yield,  a  cheaper  coiutrac- 
tKm  than  that  which  we  employ,  but  liable  to  csiue  troablc  and 
Ifattit  the  speed  of  running.     The  compressor  c>-liader  is  motinted  on 


a  substantial  bed  plate  going  tlirough  to  the  frame  of  the  engine, 
enabling  to  the  fullest  extent  the  advantages  of  liigh  speed  peculiar 
to  the  Riedler  system. 

Not  only  are  the  air  c>-liiiders  provided  with  water  jackets,  bol 
we  avoid  all  trouble  of  heating  at  the  stuffing  boxes  by  also  sur- 
rounding theni  with  larsc  water  jackctji. 

One  suaion  and  one  clelivcr>'  \'ah'e  is  plaoid  ou  cithei  side  in 
the  cylinder  heads,  and  arc  easily  accessibtf  for  any  attention  ihty 
may  require.  Clearance  is  reduced  to  a  smaller  percentage  than 
wttJi  otlier  systems,  and  occ;isioii?t  no  loss  of  efficiencj-. 

The  bed  plate  Is  employed  as  an  air  rccci^'er,  a  neat  and  ccouom- 
icftl  arrangement,  the  main  pipes  and  connections  being  acoessibly 
placed. 

A  careful  design  of  parts  (or  the  proper  distribution  of  all 
stre$sc!t  t»»nres  great  dtirabiltty  in  the  inachiner}*.  All  sliaflit  havv 
large  and  wcUGlted  bearings.  Piston  rods  arc  large,  and  wearing 
surfaces  at  the  stuffuij;  boxes  arc  unusually  large  to  avoid  wear 
upon  the  cylinders  and  pistons. 

Special  valve  details  are  used  where  gases  arc  to  be  pumped 
which  tend  to  destroy  ordinarx-  seats.  The  Kiedlcr  system,  with  its 
large  valve  spaces  and  bigb  liha  to  the  vah-es,  is  bettCT  adapted  than 
any  other  for  this  class  of  ser\'ice. 

Indicator  cfird^  give  piacticat  proof  of  tlie  theorettcnl  advantages 
of  the  system,  showing  a  higher  percentage  of  useful  work  than 
obtainable  with  other  types  of  air  compressors.  The  usual  arrange- 
ment of  eomprcssors,  conii*oundiuR  cylinders,  K-alizcs  the  higli«$t 
economy,  and  it  is  only  for  small  Mies,  or  for  blowing  engines  under 
special  conditions  of  ser^'ice  that  twin  or  single,  simple  air  cylindt 
arc  recommended." 


ROTARY   MOBTISIKO   HAOHUfR 
THU  J.  A.  yAV  a  aCAX  CO..  CIXUXKATt.  0. 

Titc  drawing  opposite  shows  what  may  be  called  the  complete" 
"  eii-olution"  of  a  vcrj-  useful  machine,  not  \'er>-  widely  known.  It 
is  commoaly  called  a  chair-tuortisiug  machine:  because  at  Grrt 
invented  for  making  oblong  mortises  for  chair  slats,  and  h  yet 
employed  mainly  for  that  purpose,  but  is  also  adapted  for  vaiiow 
other  purposes.  It  is  really  a  routing  tnachine,  consisting  of  a 
rotary  bit  driven  at  high  speed,  and  given  at  the  same  time  a  \ibTa- 
tory  motion  etjual  to  the  length  of  the  mortises.  This  vibrator^'  or 
reciprocating  movement  can  be  in  a  true  plane  to  produce  straight 
mortises,  or  in  an  arc  to  make  curved  mortises,  as  is  required. 

In  the  present  machine  the  line  of  reciprocating  motion  is  regu- 
lated by  a  curved  bar,  seen  below  the  front  spiiidle-liearing  oo 
which  this  bearing  slides.  This  cur\'ed  bar  can  be  turned,  and 
adjusted  in  bearings  at  the  ends,  so  the  machine  will  cut  a  straight 
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RoTiuiv  MoRToiKc.  BlAcniKK.— Tbb  J.  A.  FAV  &  Baxv  Co.,  CmcitoiA'n. 

The  machine,  so  far  ns  n-e  know.  U  a  Cincinnati  mr,  6nt 
invcDted  ihcre  about  fofly&ve  yenni  ago.  It  lifts  pOMcd  llinMigh 
tbe  OBoal  stnount  of  modification,  beginning  with  u  rectangular  pioc 
wood  ftmtne,  and  lias  nnw  ended  in  the  design  abow,  which  seems  lo 
leavr  nothioic  toorc  to  be  done. 


THE  SKfSMOGRAPIT. 


THB    aEISUOOR^PH. 
TUB  A.  t,tsr;t  coxPANV,  8an  phancuico. 

People  it)  California,  who  are  periodically  shaken  up,  become 
accastometl  to  the  name  nhove  in  reports  of  earthqnakes,  but  DOt 
many  are  aware  of  what  this  long  cabalistic  term  implies. 

The  A.  Lictz  Instrument  Co., 
of  this  City.  Hetid  the  »ccompaay- 
ing  drawing  of  a  "seismograph." 
of  which  the  following:  is  a  de- 
scription, Hiich  a.s  we  can  give. 
The  action  of  thcs<  Jnstni- 
QicnLs  ari.<<cs  from  the  inertia  of 
a  suspended  mass;thiil  remains 
Btill  when  the  earth  shakes,  or  os- 
cillates, slides  about,  so  to  Rpcak. 
beneath  this  suspended  ina»s,  the 
movenicuts  being  traced  by  a 
]xiint  or  pencil  attached  tliereto. 
This  will  be  easily  understood, 
in  so  far  as  honzoutal  nioi-emeut, 
by  referring  to  the  drawing, 
where  a  large  circular  weight  i:( 
snsjiended  on  a  slim  wire,  with 
means  at  the  top  for  adjustment 
up  or  down,  so  the  point  seen 
lienenth  will  just  touch  n  cnid 
that  receives  the  diagram  of  mo- 
tion, if  diagram  it  can  be  called. 
Most  of  our  readers  will  haw 
seen  the  extraordinary  vennicu- 
Inr  scratches  that  Protessor  Geo. 
DavitlKMi  itonietime^  ftiniishes  for 
'publication.  looking  like  the  sig- 
nature of  a  palsied  person,  writ- 
ten in  the  dark,  but  showing  pre- 
cisely the  tuotion.>tuf  the  earth  during  a  "shake."  These  diaj[ram$ 
are'the  horlroutaJ  compoiieul.  but  as  every  one  knows,  there  is  often 
a  vertical  movement  as  well,  and  fretjucntly  this  is  the  f;rea,tc:)t. 
The  fttismogmph  al.so  take.<i  note  of  and  records  the  ^*enical  com- 
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poiieat  la  ibe  ibllawing  manner ;  Inertia  is  the  same  in  all  direc* 
tiac»t  And  to  pcimit  the  cnrth  to  move  in  a  vettical  direction, 
itidepentknt  of  the  siispctidcd  nuoK,  it  vrill  he  sccii  th&t  then  is  near 
tbe  middle  of  Uie  koxiicnding  wire  a  iwusitive  coil  lipring,  which 
yields  at  n  touch,  so  thai  if  the  earth  with  all  other  pirt^  of  the 
instnuncnt,  rises  or  falU.  the  weight  remains  &tiU  because  of  its 
inertia,  Ibe  coiled  HNiu>c  yielding  the  same  as  if  itie  weiyfat  or  mam 
im  floating  iu  tbe  air,  mi  the  relative  vcitioal  ia<)\-emcnt»  of  tbe 
earth  and  the  weight  are  ri-conlcd  by  proper  nicchnntsoi  at  the  side, 
wfakli  we  uriir  not  attempt  m  explain. 

If  aeisnutic  movemnit  vran  sluv:  the  instrument  would  not  record 
conectly ;  but  siicli  movements  are  not  slow,  quite  the  n»-crsc  in 
hket,  as  every  one  knows. 

Wc  do  ttot  know  the  extent  of  the  trade  in  these  instrumcufai, 
which  are  made  by  (he  A.  Lictz  Co.,  but  it  is  no  dotibt  a  goo«l  deal, 
bet-anse  any  well -equipped  hotiw  iu  Cnlifnmb  should  hnve  a  iher- 
iDonKler,  a  very  flexible  barometer,  a  well-mnnntcd  anemometer, 
and  a  seismograph.  These  instruments  will  all  6nd  regular  employ- 
metit  on  this  Cout.  and  tbe  four  if  properly  ohser\*ed  will  occupy 
time  that  othcr«'isc  misbt  be  less  usefully  spent. 


SMOKB    ORDtNAHOBS. 


The  Legislature  of  Massachosetts  ha»  been  at  the  trouble  to 
enact  a  smoke  law  that  will  tno.Ht  likely  end  in  smoke,  or  rather  in 
fees  and  diaappointmenl.  The  act  provides  that  steam  furnaces  must 
bam  76  pet  cent,  of  their  smoke,  but  of  course  cannot  give  any 
idea  of  bow  this  proportion  is  to  be  ascertained.  It  1%  almost  impoa- 
aible  for  a  legislature,  or  for  the  "  law  "  cvat,  to  distinguUh  between 
dcBnitc  and  determinable  <jnantities  and  those  which  "  no  feller  can 
find  out."  Wc  have  .several  times  pointed  out  that  a  tangible  law 
can  be  made  to  regulate  the  amount  of  fuel  burned  to  the  sqnorc 
Too*  of  grate  HUrface.  nnd  that  such  a  Uiw  could  be  cnfotced.  but  all 
ordiitance»  and  acts  that  deal  with  ' '  imioke ' '  end  in  Kmoke.  It  is  m 
thing  that  canDot  be  weighed  or  racasnred.  couseqoently  its  nature 
and  quantity  is  a  matter  of  opinion.  A  Pittsburgh  law>-er,  who 
iWBCWTd  lo  PhiUidelphtii.  was  called  upon  to  prosecute  a  smith  who 
used  hiiuminotu  dial  in  that  cleanly  city.  "  Why,"  sold  he.  "that 
man,  if  he  li\-ed  in  Pittsburg,  n-ould  be  prosecuted  for  not  making 
ciM«(h  sBMike.  ' 


TECHNIOAL  SOCIBTY  07  THB  PACIFIC  COAST. 


This  association  met  on  the  1st  of  September,  Prt-sident  Gnin* 
prcading.     One  tiew  uame  was  propoAe<l  for  uieintiersbip. 

As  honorary  guest  of  Die  evening,  Gebeiinrat  Professor  Reuleatuc,  ■ 
of  Berliu.  one  of  tlie  eaiitient  mccliauical  engineers  of  the  day,  nns 
welcomed  by  tlie   Presi<leiil    iiixt   u^ked    upon    llie   platlbrai.      He 
responded  lo  the  invitation  and  expressed  his  appreciation. 

Admiral  Sclwyn  delivered  an  address  before  the  Society  on  tbc 
"  Existing  State  of  Ihe  Fuid  Fuel  ^uctlion,"  which  w»h  discussed 
at  length  by  Professor  Reuleaux.  Messrs.  Dickie,  Gale,  Swt, 
Wagoner,  and  others. 

Mr.  R.J.   Rol&on  exhibited  and  explained  an  impro^'ed  friction] 
dynamometer,    connected    with   an  automatic  computing    device, 
whereby  the  horse  power  of  a  prime  motor  i.-^  read  off  directly  with- 
out any  calculation.      A  diM-us-tion  of  this  subject  was  held  overj 
a  subsequent  meeting. 

The  following  resolution  was  read  and  accepted  : 


IN    MEMORIAM. 


P.  J.  Flynn  was  bom  in  Tralec.  County  Kerry,  Ireland,  in  (lie 
year  IK38.  His  enrly  educntiou  uoit  that  ordinnrily  feceive<l,  and 
purely  rudimetitaiy.  He  aooa.  liowe%'«r,  developed  a  foadatss  for 
■iiatbemntics.  aud  his  inclinations  in  The  choice  of  a  vocation  were 
towanU  the  engineering  profession.  His  sum)nriliiigs  and  ibr 
locality  iii  which  be  lived  uflTorded  little  eucouragemeiit  to  his  amiM- 
lion.  His  resolve  as  to  his  vocation  in  life  was  soon  formed,  Itonr- 
ever,  and  at  the  age  of  Eftccu  be  passed  in  a  competitive  examina- 
tion at  Addiscombe  College,  Kngland.  for  a  position  in  the  Publk 
Works  Department  of  the  Indian  Scr\'icc. 

Arriving  in  India,  Flynn  was*  sent  to  the  Koorkcc  ICngineering 
College,  where  lie  ftj»nt  six  months  in  preparation  for  special  work 
in  Indian  engineering.  Hts  rise  as  an  engineer  in  the  Indian  service 
was  rapid.  Ten  years  service  found  him  an  executive  engineer  in 
the  Pulilic  Work.s  Dei»artineiit  of  the  Ptinjanb,  After  remaining  in 
India  about  eleven  years  he  ramc  to  the  Uuitcd  8lates  and  settled  in 
San  Francisco.  Here  Mr.  I'lj-nn  remain<;d  for  some  time  practicing 
bis  ptx>fession,  when,  thinking  that  the  sotithem  [Mrtton  of  California 
offered  a  better  opportunity  for  the  practice  of  hydraulic  engineering, 
he  removed  to  Los  Angeles,  where  he  established  his  permanent 
rc:>idencc,  devoting  his  entire  time,  until  tbc  day  of  his  death,  to  bis 
profession,  nnd  lilerar>'  work  connected  therewith. 
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|r.  Klynn  died  at  L«s  Angi-lcs.  Cnlifoniia.  im  June  IM.  1883. 
surviving  him  a  brother.  John  Klynn,  residing  at  Sligo,  Ire- 
Iium),  and  «  sister,  Kllcn  Klynn  O'Xvil,  residinK  at  Brooklyn.  New 
York.  Thv  tlcceAscd  was  the  millior  of  wvrral  works  and  pam- 
phlets on  engineering  suhjecbi.  At  the  time  of  his  death  be  vnu  • 
tnnn))cr  uf  tlir  Technical  Society  of  the  Pacific  Coast,  of  the  Insti* 
tule  of  Enjrincers  of  England,  of  the  American  Society  of  Ci\nl 
RngirxwTS,  and  of  the  AmtTican  S(>ct<:ty  of  Irrigaiiuii  Knijincera, 

Aq  jii»lancr  of  the  unlxxinded  f«te^tii  ntitl  remind  iu  which  his 
bratbrr  nHMntirrt  of  the  profcsiuon  I>c1d  litni  wu  exemplified  lo  ■ 
marked  tlrgrve  hy  the  charBder  uf  the  receptioa  iKcordeU  to  hU 
neent  work,  puli'.ished  m  ,Sati  Krancteco,  entitled  "  Irrigation  Canab 
itnd  other  Irriip>tion  Wcrks." 

So  one  had  a  {{renter  lave  for  his  professioi).  or  more  keenly  felt 
and  appTf^riated  its  responNibilities.  oi  was  more  sensitive  or  olii'e  to 
its  duties  than  V.  J.  Flynn.  Ar>  »  man  he  woa  Keneroit!),  taanly^ 
fair  minded,  fcarlevi.  conaciention».  honcin,  and  ot'  slerlinK  iniegTity. 
and  always  in  search  of  ike  truth.  As  an  enghteer  he  was  ca|>at>Ie, 
tuinMaktiiij.  stuilimLs.  nnd  thurmi^lily  u'tiip]K-iI  up  in  the  science  of 
etigineerioK.  Althcmjli  t)rteh  Miliciti-*!  t»  ltii>!  hi>  nnmr  lo  dinititfnl 
adtemcs,  iic\'er  did  he  yield  lo  temptation,  and  the  ind(ir.>«mcnt  of  an 
irriRatJoa  project  by  Mr.  t'lyau  meant  that  it  was  both  feasible  and 
■boooat. 

Hu  profcnion  was  his  Iotc,  and  he  did  not  follow  it  for  the  mere 
flordtd  (lesire  of  ^itbcttntt;  worldly  treasure,  but  his  life  was  dedi- 
cated (u  t[  as  a  devotee  «if  science,  alwrays  insptrvii  with  the  hiRh- 
minded  ambition  to  direct  the  forces  of  nature  for  the  hcncftt  and 
advantage  of  man. 

Hb  Kcnius  for  work,  his  good  jtidfrmctit  and  the  ir»utt  or  his 
labon  have  nuTilcd  him  the  praiw  «  the  enKinceriiiK  pr»feMion. 

Exprciuii%-i.-  i>f  our  sympathy  and  our  rcipcct  for  him,  and  our 
regard  for  his  work,  therefore; 

A-  rV  Rtn^ifii.  that  in  the  death  of  P.  J.  Flynn.  the  Society  has 
Miatained  the  loss  of  an  honoTBble  and  dlstinKiiisIicd  member;  tbc 
pfofessioo  the  urcparable  loss  of  an  able  and  iiidustriuu^  engineer; 
asd  the  eonimunity  a  man  whose  attain nieiil.",  htvr]in>;  probity, 
patient  imlastr)'.  high  talents,  genenms  nature  and  amiatde  dispnci- 
tion  endeared  him  to  all  appreciative  of  these  qualities. 

/iatrhrJ,  that  in  tlii^  Imur  of  bcrea%'eraeiit  we  lender  o«r  dee|iest 
sympathy  to  the  brother  and  !aslerof  the  deceased,  and  in  token  of 
respect  and  condolence  we  direct  that  a  copy  of  tht^  Memorial  and 
these  Resolutions,  be  traiumitletl  to  his  surviving  brother  and  abter, 
and  that  a  copy  lliereor  be  spraad  on  tltc  minulen. 

Frkd.  Eaton. 
BiisK  Bakssll, 
V.J.  Rowan. 

C»mmUtt<. 
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AS  ESOBMOaS  SXARCtf  LIOHT. 


Electricity. 


AS   KNORVOITa  H»*wf«w  UOBT. 


TIk  Gcvenl  Blcctik  C^'rop.-i:  =•  rpcfniK  cnoAiuclnl 

is  BO  doalit  the  larigai  cjcctnc  sc',- —  -^hl  or  nflectar  dm  his  ever 
be«a  nade.  Tbn-  send  ibc  fnUcm-iofr  urtensal^  deacriptioB  of  ibe 
V^X  moA  pMticvtars  of  its  cooMnictMn 

"It  stand*  slKMit  10  ft.  6  SB.  kicfa  to  tb^  xipft*  tait  at  the 
ventSaMr  on  ibc  i«f>  of  the  dmm.  n<  Ac  totil  wt^Iit  is  abool 
^OMn&,  liM  sa  perfectly  b  tt  moosiediBdlttlHmdUiaLaclDMcKt 
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move  It  in  any  direction.    It  was  tmiU  by  tbc  Gciiera]  Electric 
Cotnnuy. 

Tbc  rcQccting  Icdk  mirror  U9«]  tu  tliis  projector  is  190  ccntl* 
toctetfi  or  <}0  iucbcs  in  dijuneler.  It  is  a  concave  ftplierical  rairrur  of 
tbc  Mungin  t}'pp.  frw  from  ^pherica1  alMirTation.  reflM'tinj;  a  »cnMh)f 
pomllel  beam  of  IlKbt.  it  waa  manufactured  especially  Tor  this 
projediHT  in  Paris,  rraiie*.  aud  U  a  most  jwrfecl  njiwinieH  of  nptjcat 
work,  three  and  one-fourth  inches  thick  at  the  edges  aud  r>ae-six- 
leetitti  ni  on  inch  thick  al  the  centre,  and  weighs  about  HUU  Uml 
Tbc  metal  ring  in  which  it  is  mounted  vrci)(hH about  7A0  llw.  and  the 
total  le»».  ring  and  cover  weiKh  aliout  l.GOt)  lbs. 

Thin  (Tcat  mirror  is  mounted  at  oih;  end  of  the  big  dnim.  the 
ontct  end  of  which  is  furnished  »'il)i  a  door  cvusisting  of  a  metal 
rim  in  whicli  are  fixed  a  nnmber  of  plate  g)a<i!i  strips  Gve-«xtcnilhs 
of  ao  inch  thick  by  »ix  inc-lie«  ividc.  Inside  thi»  drum,  and  sliding 
upon  ways  arranged  on  the  bottom,  is  placed  ibc  electric  lamp,  the 
aotiree  of  Ibe  light,  which  i*  reflwlwl  by  the  mirror,  li  is  entirely 
aatoaiatic  in  its  nctiun.  n  mx  f<rcl  hijfh  nti<l  iwi|;hK  about  I'M)  lb». 
The  culmu  used  are  aI»o  made  CAjiecially  for  it.  The  upper  or 
poaitiw  earboD  is  otw  and  itnelialf  iiKihes  lu  dimuetcr  and  twenty- 
two  and  onc-hnlf  inches  long,  with  a  fivc'Mxtcaith  of  ail  inch  core 
of  aoft  Carlton  ruutiiog  from  end  to  end  thruuKh  its  cuntre.  The 
tower  or  negati\-e  carbon  is  one  and  onc-fuiiith  iuchM  in  diameter, 
n  fifteen  iiu'hc^  long  and  al)>(i  hnt  a  core  of  <ioft  carbon  rumiing 
throngh  its  centre,  la  nddition  iti  outer  MiHi»cv  is  heavily  coaled 
with  copper.  The  ]>03iti%-e  carbon  is  set  a  little  iti  front  ol  the 
ncfEntive  and  tliuK  almost  all  the  iiilensc  light  of  the  incandescent 
crater  is  cast  iipf>n  the  n^flcctor. 

The  maximum  current  at  which  lht»  lamp  operates  is  2U0 
anpetca.  and  ut  this  cum-nt  the  lamp  hns  a  luminous  intensity  of 
abont  90,000  to  loo.ooo  candles,  the  rcBected  beam  a  total  luminous 
tnteroity  of  about  37d.0OO.O0O  caudles,  an  intensity  which  the  e>'e 
cannot  npprvciaie.  In  looking  at  the  side  of  the  bram  tlii?  sjtcclator 
ooly  diMiUKiiishcs  a  stream  of  light  of  comrwratively  low  tntetiiiity, 
but  in  lookiuK  nl  tlu-  liiraiii  directly  itn  lirilliaocy  is  fully  writ  and 
the  effect  i^  ntisvlutcly  blttxling.  Ventilatora  at  the  tii}>  iind  lidca 
allow  a  criti^^tnnt  current  of  air  to  \m»»  through  the  drum  and 
diasipatc  tliL-  beat  gracrated  by  the  arc  lamp,  and  thc>-  are  so 
arraniccd  that  no  li];ht  can  escape  through  them. 

All  the  ciinneciions  (be  adjusting  the  positions  of  the  ctirbons 
and  the  lamp  are  hronght  through  the  dram  to  the  outside,  and  aiv 
arranxed  in  close  proximity  to  unc  another  at  one  side  so  that  all 
may  bt  manipulated  by  the  operator  without  moving  from  his  posi- 
tion. Thmugb  openings  in  the  drum  covered  by  deniirly  colored 
gUas  lite  opviation  of  the  Uui|)  may  t>e  watched,  and  its  adjuit- 
iDcnts  vcrifinl. 

The  drum  in  supported  by  trunnions  in  bearings  al  ibe  lop  of  a 
V-«liapcd  fork.  ne\  m  a  iNute  plate,  ami  tbc  whole  is  supported  on  a 
^tDbaa  of  friction  wheels,  forming  u  tiuulable  icsling  upon  tbc  top 
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of  a  massive  pedestal  sapporting  the  wholt  structure.  The  dnini 
fork  and  base  plate  may  be  rotated  horiKOtitally  on  the  titmtab1« 
either  by  hand  or  by  gearing  pnn'ided  for  this  purpoK.  The  drum 
may  also  be  clevatcil  or  depressed  ia  a  vertical  plane  by  sliDilar 
gtttritjg. 

Before  the  projector  was  sent  to  tbe  World's  Pair  a  poblic  lest 
was  made  at  Middletown.  Conn.  From  tfac  roof  of  the  works  the 
gnat  irhitr  beam  of  light  ^hot  fc>rth  into  the  obecnrity  of  the  night, 
and  Jlowly  svncpl  the  couiUnsidv  Ibr  miles  around,  brinjtinjt:  cvcr>' 
object  upon  which  it  was  directed  into  brilliant  and  distinct  relief. 
It  illnminated  the  roofs  of  distant  villages  and  scared  tbeir  inhabi- 
tants, am]  lighted  up  the  sign  boank  miles  away  so  that  tliey  cottid 
easily  be  read  b>-  means  of  a  glass.  The  prajector  was  tumcd  ^ 
Dpvard  towards  the  »ky.  and  the  beam,  like  a  soper-nattiTl]  dii,*ine  ■ 
finger,  wrote  words  upon  the  cloods.  " 

It  wu:}  ut)fi«:r\xil  that  the  space  within  tbe  beam  was  violcotly 
agitated,  aad  clu<er  obserration  repealed  tbe  fact  that  miUkns  of 
moths  and  ininntr  insects  were  hovering  in  it.  attracted  by  the 
btiUiancy  of  tlic  Msht-  Xexl  moniing  a  great  quantity  of  dead  moths, 
bMtles.  other  in<wcts.  and  some  small  birds,  wetv  swept  up  from  tlK 
loof  on  wfaicb  the  prc^tor  stood. 

How  Ear  the  powerful  beam  of  light  of  this  instmmenl  can  be 
seen  is  dtficolt  b>  state.  Tbe  scardi  bght  set  up  by  the  Geoeral 
ElcctricCompanyonMt.  Washiagton.  in  the  l^liite  Mountains,  has  a 
diameter  of  only  thirty-  incfaess  and  a  rejected  light  imm  tbe  mirror 
of  aboBt  100,000  candle  power,  yel  the  newspaper  can  be  read  in  its 
bom  ten  m\\es  away,  and  tbe  hgbt  can  be  seen  from  points  lU) 
miW  away-  How  much  farther  then  coold  this  S7&.000,400  candle 
powrr  light  benocn  in  a  dear  atmospbcte  btt  &Dm  naofatnrc.  if  tbe 
pioject'M-  couM  he  moimled  npoo  an  emtoence  sttScicfitly  high  to 
desT  a-I  MiTn>nntiing  obstacles  '  " 


I 


KOTBS. 


The  dliicnttT  of  regalating  tbe  speed  oS  water  wheels  attached 
tAitciljr  to  decciic  genennns.  wpocirfly  in  die  cue  of  picaEtn«  tur- 
bine irfaed.<v  »oA  as  are  cBffoved  mdcr  modnate  beads,  doe*  not 
seem  to  be  rcceiritts  «Qcc«<»ln1  attcatioa.  At  Ottawa,  Otiada.  mea 
me  fcq;*  oa  datj  to  icgslate  ttx  sfved  of  water  whe^  bjr  hand, 
watdliilg  a  ToitnMtcr  (odWtrng  tbe  ^-aIiat>anE  of  current  on  tb* 
hnes  cnpk>yed  to  operate  straet  ruhrays.  Tbe  diScnlty  mens  10 
beiluairtKrc  l.onnpoandsof  fonr  is  tesmreJ  to  o|«nm  a  diculo 
(Mc,  V  dm  chDTe»  oi~  a  wMcr  wfircl.  100  pomds  is  pmvUed.     The 


KhKOTRWITV. 

afCgTKf^le  uf  power  rec|uire<l  i*  not  tnueii.  Tiut  uHkh  ii  !h  in  net  it 
most  do  so  sttddcniy,  and  in  a  dcgrrc  far  beyond  any  Qi>psratus  sucli 
as  is  now  provided.  For  a  wlictrl  of  100  hone  power  iIjc  rcgtiUUng 
flpparatui  Hhimlil  l>c  alilc  ti>  exert  one  inn  nt  n  rate  of  one  foot  per 
■ccftHd.  Tlii?  iiiiglil  iiol  \>c  rwiiiirtd  i-xcv-pt  in  citiCfRtficies.  hut 
then  would  be  no  lonw  hi  iXn  mainlctinncr.  The  kIow  and  wrak 
ft  '  "  ■  nppar^lRfi,  iimimrinly  met  with,  is  wholly  unsuitt^l  for 
cIs  driving  dynamos. 


Tbe  £lt(truat  /icneu;  I^adoii,  was  prosecuted  aonx  time  ago 
for  denouncio);  ctcctio- medical  quackery,  and  gained  the  ouit  wilfa- 
aat  any  difficulty  by  calliu^  m  uminestioiKd  leMimuny  that  the 
wbolc  »ystnu  or  modcru  tmittuctit  by  dicuds  or  Wits  nuJ  other 
"Niatic"  itpplianoos  is  a  fraud.  These  rankers  of  electric  btlls 
have  ■  Apace  amonjc  the  rxhibiti  nt  lUc  World's  Fair  in  Chicaf[o. 
which  U  little  to  Ilie  credit  of  the  iniitiAi^cmeiit.  especially  if  Mich 
thiD^  affclasi^iccl  with  and  a  part  of  the  electrical  cxbibtt^.  It  is 
stuftular  atwl  discuuraKin^  thiil  alU-r  nusiemns  exposures  of  the  hU- 
lacy  uf  snch  thiti)(4  the  public  will  ^n  on  huying  tbem.  It  has  been 
^howo,  over  and  over  agntn,  that  currents  cannot  be  jjencrutc*!  in  a 
"  bdl,"  and  if  they  were  there  would  be  no  cflcct  whatever  on  the 
body. 


^ 


Sotne  recent  experience  iu  ridiuj;  on  electrically-propelled  street 
brought  to  uoticr  ttic  threat  advantage  of  thb  sy»tcni  where  tbe 
linca  extend  bcj-ond  the  thickty-built  districts,  as  at  Stockton,  Cal., 
or  indeed  aaywhcrc.  fur  nearly  oil  lines  go  out  into  the  friuKen  of 
■  tktf.  The  point  in  question  is  the  incrcftscd  speed  ihiit  sytlnn 
admits  of.  or.  to  ^atc  it  another  way,  the  control  ol  speed.  Taking 
tbe  Stockton  lines  as  an  c.xanifile,  the  rate  iu  tlte  niiiin  streebt  i»  not 
more  than  four  nr  iiw  niitcs  an  hour,  while  in  tbe  •uiburbs  tbe  rate 
is  fully  ten  milcK  a»  hour.  This  is  an  important  advantage  of 
tbe  electrical  *>-»leui  mmpared  with  cither  hor«  or  cable  tractioo. 
Tbe  height  of  lite  cnm  from  the  ground  is  an  ioconvnticiicv,  but 
III  I  ■  umj  to  admit  the  motore  and  their  gcnring  beneath  tbe  main 
floois. 
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The  California  Miner's  Association  have  issued  notice  of  thdr 
animal  meeting  to  1>c  lield  iti  this  City  nt  Pioucer  Hall,  on  the  aimb 
day  of  October.  Tbis  will  be  an  iuiportaiil  mectiiij^  in  many 
respects,  becaiLSe  of  tlic  recent  application  ot  the  new  law  pertaining 
to  bydrftulic  mining,  and  abo  because  of  an  impending  or  e\-ra 
present  activity  in  the  gold-mining  interests  of  this  State.  Amonj; 
the  subjects  to  be  considered  is  a  pending  measure  in  Coagress. 
called  the  Stcn'art  Bill,  that  is  thought  to  be  an  undesirable  ooe. 
There  will  also  be  some  action  taken  respecting  the  "rulings"  of 
the  Interior  Department  that  affect  mining  matters  adversely. 
Respecting  Ibis  latter,  "rulings"  arc  all  right  in  the  liands  of 
honest  tompctcnt  men,  the>-  arc  better  than  the  law  when  to  be 
trutited,  but  the  only  safety  when  there  are  hundreds,  or  evea 
thousands,  in  position  to  "  rule,"  is  to  stick  to  the  statute,  good  or 
bad. 


« 


Our  readers  will  rememWr,  in  lSf>2,  the  advent  here  of  wroe 
Cfaioese  agents  or  rcprt-sentativcs  of  a  wonderful  gold  ledge  in  China. 
sixty-five  miles  long  and  some  fraction  of  a  mile  wide,  that  deaianclcd 
■bout  a  raillioti  dolbrs'  worth  of  machinery  to  exploit  it  The  qnes- 
tion  now  is,  what  has  become  of  this  wonderful  mine ;  ab«>  whfll 
becomes  of  many  more  cases  of  the  same  kind,  large  and  small  in 
character,  that  co«ie  with  the  monlhit  and  weeks  of  each  year? 
One  of  the  principal  cares  of  business  people  at  this  day  i»  to 
avoid  rogues  who  promote  these  hollow  schemes,  and  for  whooi 
there  9eems  no  way  of  ]>rovidiiig  proper  punishment.  Tbc  boctSi 
of  modern  civHI  izatioii  is  a  victory  over  natural  forces,  and  in  .suit- 
plying  more  completely  various  human  trants,  but  there  is  nu  moral 
ad\'ancenieiil.     It  is  the  other  wav. 


The  Johnston  concentrating  machine,  made  hy  the  Risdon  troa 
Work.t,  ill  this  City,  is  a  deparluri-  in  a  good  mnny  respects  fmni 
common  practice.  The  water  and  pulp  instead  of  falling  on  tie 
belt  or  apron  from  fixed  tanks,  and  scattering  about,  escapes  dn* 
to  the  surface  from  tanks  moving  laterally  with  the  belt,  and  txttb 
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the  stud  nd  wnter  are  depositnl  In  narroir  ridj^.  <«>  to  speafc. 
ptiallel  to  the  trax-ersing  of  feol  inovemeot.  The  difference  between 
tbSs  and  the  sand  and  water  fnllitit;  sunic  di&taticc  and  scattering 
over  the  BtiTface,  seetnes  to  produn;  s  very  diffeinit  result  Jti  wkc- 
lion,  and  niueh  increase  the  cnfucity  for  a  given  area  of  belt  or 
apron.  Tbc  rnovement  of  the  apron  ami  its  frame  is  a  coni]K)und  of 
I  oacillatioa  and  reciprocation  that  comsponds  very  m-arly  to  tlut 
f  fiven  to  a  balea  in  operating  hy  hand.  So  far  oa  mechanical  con- 
Htnictiiin.  all  the  reiinimi  conditions  »ccm  lo  lie  well  fillc«l  by  llicw 
j  macJitncs.  ThU  Rcpanition  of  metallic  •uind  wonid  wetn  lo  be  on 
L    cay  pnxxss,  but  the  history  of  coiiceutialioti  pros-es  Ibc  coatrftry. 

^V  TbcR  is  a  scheme,  aud  a  company  to  ctcci  on  tbe  South  Vaba 
'  River  ill  Nr\-a<lA  County,  Califoniin,  a  hydraulic  and  cicclric  statiim 
lo  ficneralc  power  lo  be  trammillcd  to  Grass  Vnllcy,  Nevada  City, 
and  to  v«nou9  mines  that  lie  witltin  ea»y  reach.  Tlie  nonder  i* 
that  this  h»s  not  been  done  long  ago.  Tbe  physical  circutostancvft 
are  nwsit  ra\-orabl«.  Tbe  South  Vuba  River  afibrds  n-ith  an  avaiUUe 
btl,  0,000  boisc  poivcr  within  thnx  miles  of  Nc%-ada  City.  Ur. 
Ttvdigo.  a  wrti  kiKiwii  mining  man.  '\s  prrMdent  of  tbc  Water 
Power  Company.  Althoniib  electric  tiaiismisKion  is  uew.  we  doubt 
if  thet«  are  tnaay  places  90  favorable  a»  this  oiic  that  ore  left  to  be 
exploited.  Some  of  theintne:(in  the  circuit  an;  now  n-<cll  supplied 
with  water  power,  tlic  Idaho  tor  example,  but  most  of  them  ar« 
operated  by  steam  i»wer. 


N 


Tbe  contract  tystrm,  which  when  introduced  caused  the  (treat 
strike  in  the  Broken  Hill  mines  jo  Australia.  Ua.i  resulted  in  a  won- 
derful change  for  the  better  in  so  far  as  redncing  the  coM  of  minin]; 
ore,  and  at  tJte  same  time  increasing  tlie  earniUKb  of  tbe  men.  The 
result  ia  no  remarkable  that  one  can  hardly  credit  the  stateioenUi 
taadc  up  in  tltc  last  report  for  July  of  ibiA  year  for  six  montlu  pre> 
ccditig.  Tbe  amount  of  ore  produced  was  *J3,0&I  loos  more  than 
for  the  same  period  in  1893,  and  the  wnrkiiig  force  was  GOO  men  less, 
showing  unmistakably  the  unrvamnabtc  characteT  of  the  s)-slem 
that  existed  before  the  strike,  and  tbe  unwarranted  claims  of  the 
Urikerik  The  '*  proprietory  "  have  put  aside  a  naervc  of  $40<>.000 
inrrt  ftiHirc  c»^lttl^gencie^.  and  the  .slate  of  the  property  Mcma  to 
thon>URbly  prnH|Ki'ous  notwitb.'^tanititiK  the  low  [)r>ce  of  «i1\*er, 
ate  taken  out  this  year  averaged  (23  per  too,  which  may  seem 


a  high  yield,  but  It  must  be  retocmbcrvd  tliat  these  mines  are  in  an 
expensive  countiy,  and  ia  aii  expensive  part  of  it.  Think  of  haul' 
ing  wnlfcr  (to  inilet,  wliich  has  l>een  done  to  Mipply  for  private  use  at 
Broken  Hiil.  ____^ 

If  tht  African  tuine^  continue  lo  liim  otit  diamonds,  lilce  «il^*eT. 
thiM  precious  stone  will  fall  id  prio:.  We  intich  doubt  if  diamouds 
would  be  worth  much  more  tlmii  good  glass,  if  they  went  as  easy  tu 
mnlso  or  proonro.  The  Kiuiberly  mines  may  be  nil  accident  in 
Nature,  arc  w,  no  doubt,  but  when  $100,000,1)00  vrorth  are  turned 
out  by  the  company  in  otie  year,  there  ia  certainly  a  chance  of  a  fall 
in  tlic  price.  The  Dc  Bwrrs  Company  cover  with  their  works  and 
claims  3Ij  square  miles,  and  have  worked  tu  l.OOU  feet  deep  iu  the 
"couea"  where  diamouds  are  fouud.  It  is  cmioas  that  man's 
inRpniiity  lias  not  been  sufficient  to  produce  cryslnllized  carbon  or 
diamonds.  It  may  be  done  Mime  time,  and  then  our  miners  wUl  be 
supplied  with  caibon-pointed  ]>ick9. 


Foreign  exchangeH  report  a  new  quartz  mill  to  he  erected  in 
South  Africa  lo  reduce  l.DOO  Ions  a  day,  which,  unless  the  ore  i* 
free  and  soft,  will  require  300  lo  400  stamps  if  thnt  method  of 
crushing  is  employed.  This  shows  a  tolerably  large  mill,  hut  docs 
not  equal  one  in  Dakota.  Captain  Josiah  Thomas,  manager  of  itie 
DolcoaTh  tin  nnn«»,  iu  Cornwall,  Kngland,  who  came  out  hen- 
Tcccnily  to  examine  the  Temeacat  tin  muies.  in  San  BemunluiD 
County,  has  been  lecturing  the  Cornish  people  on  the  subject  of 
California  stamps  for  cnwhiug  ore.  The  mills  of  the  Doleoatii 
Company,  have,  it  wienis.  beeu  filled  up  with  four  batteries  of  ten 
Htanips  each  ;  on  the  Califoniia  system,  which  perform  about  twice 
the  work  of  the  average  Comii^h  slnmps.  comparing  on  the  basis  af 
power  consumed,  also  with  equal  gain  in  respect  to  repairs  tod 
iiiiiintenance.  Some  of  the  hearers  questioned  the  merits  of  the 
stamps,  and  claimed  they  were  an  old  invention,  hut  Captain 
Thomas  silenced  thein  by  saying  he  had  seen  one  mine  in  IiakoU 
where  there  were  700  stamps  that  crushed  more  ore  ilian  was  raiseJ 
in  Cornwall  altogether,  and  this  plant  was  soon  to  be  inerensetl  tA 
a  cap^adty  of  4.O0O  tons  daily.  These  stamps,  we  need  hardly  say, 
were  not  crushing  tin  pre. 


COMJiJiA'TS. 
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Comments. 


private  adviwit  rroin  Pliiladvlplua,  the  moftl  sUbIc  of  all  araonit 
our  mtmorncturinK  ciltoi.  IcacU  ux  to  think  that  wt  an  mach  belter 
off  tierv  in  Sad  Trandsco  iliati  wv  tmuKi'*^'  t'>>t  **•  comparatively. 
Tlie  nwHl  afllueiit  among  the  nld  ntniiurnctiiriiig  firms  tht:r<:  hnvc-  to 
pay  their  mca  in  checks,  -xnd  thcM;  cannot  he  cashctl.  Soiac  wurlu 
mil  ftvt  hours  a  <liiy.  an<l  *tmK  Irt^-t,  nnil  llils  iii  a  cilj'  uhcrv  manu- 
factures aro  ihi.- l«.tiliii^  ■riilii'tir)',  iind  whcrt  failure  i<i  1cm  frequent 
than  in  tuijr  other  Urge  city  in  thLt  conntry.  No  banks  here  have 
'OKd  t'f  pay  their  cheeky  at  knsl  none  but  one,  ami  thai  an  insti- 
conduct  til  on  exceptional  mcthmls  titat  shonld  lung  aK"  lia^'e 
,usr1  distrtMt.  yailuren  are  (eve,  and  there  is  a  furbeannce  and 
unity  of  feeling;  uukjiik  the  vnriou!*  iitdustruil  iiitcrY^ls  licre. 
afl  PhiUdclphin  ha«  alwayK  Ixvn  noted  for.  Some  one  han  di:^- 
corered  that  "world's  exhibitions"  always  brine  nlmnt  fitundnl 
pwiics,  and  certainly  clironolo^  jKrints  that  way. 

The  XTvtt  iron  ore  trust,  brtneil  or  announced  on  the  first  of  but 
h,  is  not  likely  to  result  in  mncb  injury  tn  any  interest  if  the 
is  taken  oR"  imn  ore,  as  it  certainly  will  be.  There  is  a  in'eat 
between  the  consumers  of  petroleum  and  the  con«uiuen  of 
ore,  and  the  iiarillel  ijetntm  the  ore  tm^t  and  the  oil  trust  dan 
not  hold.  Ill  onv  ease  jiowerftil  interests  are  affccletl,  capable  of  a 
uror  if  {irovoked,  too  !itn>ni;  to  )te  withstood  :  but  iu  the  rase  of  coal 
oil  there  are  (miy  consumer;  and  merchants  to  deal  with.  The  first 
are  indiffctent  if  thc>'  do  not  favor  the  trust,  the  latter  are  powerleas 
to  (Iu  anj-lhiM);  lint  submit.  The  iruu  mm  aic  different,  and  the 
Kopc  of  llic  ore  tm&t's  po^rr  will  be  li>  maintain  fair  prices,  and 
ttam  ec4inomy  by  combination.  It  is  a  cokiesal  scheme  with  thirty 
n*  (if  dollam  for  capital,  ImiI  thirty  minions  will  not  go  far 
corapanrd  with  the  fteneral  iroa  inlere«l  of  the  countrj'  that 
win  be  affected  by  an  attempt  to  fcnre  prices  for  iroa  ore. 


broUKht  recently  tu  thiH  port  <I6,DSB  boxes  of  lla 

lOO.Oftt).   (m  which  our  peopte  pay  in  caalr  aboat 

(lOO.tMjO  for  duty,  Inokenijcv,  etc.      Thia  is  a  direct  lax  on  the  food 

Ittditttry.  mhtte  nine  tentlts  of  this  tin  is  consnotei).     .Such  a  tax  at 
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costuKyrs. 


this  tini«  when  fruit  is  rottiug  ou  the  grouud,  because  it  does  not 
pay  to  gather  and  pack  it,  and  when  tbcre  arc  millions  cf  pw^le 
who  would  glndly  purclinse  tlie  fniit  at  its  natural  value,  is  an 
example  of  luaiiaRing  business  by  stiitutc.  This  f  100.000  is  part 
of  the  fee  paid  for  maintaining  tin-plate  raaoufacturc  at  ll>c  Kar.t. 
and  to  enable  importers  two  years  ago  to  realize  millions  in  profit  by 
a  change  in  the  prin;  of  tin  plates.  A  national  revenue  derived 
from  imports  of  this  kind  is  unjust  in  c\'cr>-  way,  on  tin  especially, 
because  it  is  consumed  mainly  for  "packages,"  which  are  usually 
favored  in  every  way,  and  iu  most  couclries  are  returned  free  on  rail- 
ways. 


The  San  Francisco  vrool  dealers,  and  the  other  wool  dealers,  so 
far  as  heard  from,  have  pa:<,<<ed  resolutions  protecting  against  a 
removal  of  the  present  duty  on  wool,  which  is  consistent.  The  sit- 
uation now  suits  tliem  precisely.  They  want  wool  to  be  cheap,  and 
are  astute  enough  to  know  that  the  present  tariff  is  the  caase  of  tlits 
chcapnesfi.  Tlie  wool  dealers,  or  those  who  do  buMncsa  under  tbat 
head,  are  really  money  lenders,  who  nmlce  advances  on  wool,  and 
llicir  profits  are  from  interest  on  money.  The  more  the  wool  gitiwer 
is  pressed  by  low  prices  the  more  money  he  has  to  borrow,  aud  the 
more  he  will  pay  for  it,  so  that  cheap  wool  instead  of  dear  wool  is 
what  is  desired  by  these  patriotic  gcnilemcu  who  "  resolve  "  for  a  high 
tariff  on  wool,  Middle  men  flounsh  under  low  prices  in  all  trades 
where  advances  are  made  on  unsold  products. 


I 


On  all  -Mde-*,  and  from  everyone,  there  Mcenis  to  be  a  settled  opin- 
ion that  prices  are  governed  by  "demand  and  supply,"  which  is 
certainly  not  true.  The  fluctuations  of  prices  are  so  governed. 
Thix  is  obvious,  but  the  reid  price  of  naything,  to  which  its 
exchange  price  always  tends,  is  the  cost  of  producing,  or  the 
amount  of  cSbrt  thus  spoil.  Any  price  that  sinks  bdow  tlie  cost  of 
production  ta  no  {iriee  at  all,  it  is  obliteration.  A  commodity 
furnished  at  such  a  rate  ceases  to  be  produced,  and  has  no  price  in 
the  true  sense  of  that  term.  The  in.stability  of  prices  comes  mainly 
from  Icgiidative  interfereiK'e  and  the  accidents  of  production.  The 
failure  of  crops  from  natural  cause  may  increase  the  price  of  grain 
for  the  time.  The  supply  i^  less  than  the  demand,  but  not  per- 
manently. Everyone  knows  the  normal  or  natural  price  will  return, 
and  cannot  be  materially  changed  except  throughout  long  periods. 


I 
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In  1880  the  dty  of  Brooklyn.  N.  V..  adopted  i  now  cfaarttf  cen- 
iraluiuK  the  administratK-c  power  in  Uic  mnyor  iti  a  mticli  t^mtcr 
dcKTcc  than  i«  co-nniMii  in  thi!>  country.  Tlic  ir^ult  wn*  no  bcncficisl 
llut  the  "  Brooklyn  system  "  Iiecamv  a  well-known  tcntt,  and  tnany 
otbrr  cities  proceedc^l  ip  adopt  itiniilar  tcaCnies  in  their  charters. 
Tlic  main  .te(.-ret  of  su^tcss  proved  to  he  Umt  Brooklyn  had  one  or  t«'o 
good  OMnagers,  and  tbcu  cane  the  abuse  of  power,  a  political  boss, 
Mr.  McUtugblJn.  anil  a  "  tneu  "  of  the  worst  kind,  ao  the  Urooklyn 
syntcm,  frotn  bcitiR  a  model  to  follow,  In  now  a  thiiiK  to  avoid, 
Pfoai  this,  and  many  other  things,  nil  things  indeed  of  a  political 
kind.  otK  mu^  infer  that  good  government  comes  from  centralized 
power  in  honest  hands.  Diffusion  of  political  ]>owcr  aficrs  a  kiiiil  of 
safety,  but  what  kiuti }  A  safety  from  absolute  robbery,  and  no 
more.  There  seem:;  no  safety  from  corru|Xion  in  city  govemnieiit 
where  the  pohtical  "  nuKhinc  "  can  be  set  up. 


Mudim  Adam,  the  gifted  French  eeeayisi,  has  written  for  Ameri- 
can reading  an  article  on  the  "French  C»ai plications  in  Aaia,  and 
the  Threatened  French  Conqai-st  of  Stum."  Tlie  argnmenl  is, 
the  Cnglisb  take  these  diiitaat  countries,  we  an  as  good  as  tlic 
English.  cun5t.-<)nently  have  the  same  rights  of  coiM]D*-sts.  It  ift  ■ 
wotntn's  tdc]  and  a  woman's  argument,  notwithstanding  the  high 
attaituneulD  uf  the  writer.  She  compares  ttic  pmcnl  French  a];gre»- 
aMMnt  in  Siam  to  the  Dritisli  conquest  of  Burnuili,  forgetting  that  Rur- 
■■h  was  a  distmcted  couiilr)'  under  a  despot,  and  that  the  Knglinh  hnd 
t>venvhclming  interests  in  Bumiah,  which  the  French  have  not  in 
Siom,  and  e\-7n  in  the  tatter-named  country'  there  ore  thun&ands  of 
British  residents,  and  that  1)5  per  cent,  oi  the  import  and  HQ  per 
ccul.  of  the  export  trade  is  Britisli.  The  French,  with  all  their 
wooderful  claims  in  modem  civilization  and  attainmeols,  pn  not  a 
coloniiing  and  goveminR  nation,  as  their  npemtions  on  this  conti- 
nent will  >l)ow.  England  has  shown  a  wonderful  forljearaiKt  in  this 
Siam  matter,  but  there  is  a  limit,  and  iIk  limit  might  be  an  end  of 
French  power  in  Asia.         ^^_^_^^ 

We  traveled  acrow  Texas  in  IHSS  in  company  with  the  President 
of  the  National  Wool  Orontrs  Association,  whose  name  we  cannol 
now  recall,  and  had  the  distinction  of  being  ^et  down  in  his  notes  u 
■  lonatic  tor  snggcsting  that  a  higher  dnty  cm  wool  would  lower  its 
pricv  to  the  American  pruduoers.  The  matter  conies  to  mind  now, 
becau»  of  the  (act  that  wool  baa  never  been  sold  in  this  coantry  at 
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hop 


months  past. 

trade."  Scveu  or  eight  years  ago  hops  rose  to  )'our  or  five  times  tbc 
aonnal  price,  and  some  of  the  grower.-'  hcrr  in  Ca]i(<>rnift  mailc  (ca- 
tunes,  hat  compensation  came  soon  after.  The  brmrers,  who  arc  th« 
lai^est  consumeRi,  act  about  sonic  \ny  to.uiake  beer  without  bopi^, 
and  succcvdcd  so  far  that  they  ha%'r  not  needed  any  since.  So 
the  wool  nunofacturers  by  oih;  shift  or  another,  prmcipally  by 
means  of  "  shoddy,"  succeeded  in  doio;  trittiout  50  nnch  wool,  and 
coDtinac  to  the  prescnl  t>ni«. 


The  Okie  I'aUn'  it/aKu/oi^mrfr.  after  recounting  tbe  fact  that 
^tl.MIO.OOO  Trortb  of  iron  and  iron  prodocts  wrcrr  imported  in  eleven 
months  endtti):  in  Mity  last,  and  'Jo  per  cent,  more  than  was  reoetved 
in  a  conn^ading  {leriod  uf  the  prrcrding  year,  remarks ; 

"What  vc  need  from  abroad  we  must  buy.  bnt  as  is  one  State 
of  this  I'nion  there  is  more  iron  tlian  in  all  Hnrope.  and  since  vt 
have  all  Uic  nuterial  and  all  the  mechanical  appltances  and  skid 
iiece»iar>-  to  its  manufnciure.  why  do  we  spend  <m  lottdi  abroad 
when  we  have  all  the  upportunitics  ti>  spend  ii  at  home?  Thirty- 
one  miDtoas  of  dollart  cannot  be  iqai^  every  yemr  witboai  starting 
•  drain  on  tbe  national  pocket  book." 

This  is  tree  logic,  and  if  the  ctrctunstoaces  of  prodactim  iroo 
were  tbe  same  lirre  as  in  the  countries  foQmrted  from,  the  hno 
«ro«td  have  gone  the  other  way.      The  mana&ctnrerF  or  prodncen 

.  in  this  coontry'  are  called  upon  to  pay  from  Sit  to  45  per  cent,  moie 
fcr  nearly  cverxlhing  coasnoxd  by  tbem  in  their  bttBDcs.  abo 
expert  to  realiEe  a  lar^pn-  pn>6t  than  tbetr  conpetitDTs  abmad- 
Labor  may  cost  more  here  in  some  kinds  of  wotk.  bat  coOs  less  in 
oUber  kinds :  the  difference  is  not  great,  at  least  is  not  nrare  than 

•  permits  the  vrarkmen  to  pay  the  creater  cosi  of  what  they  ihon- 
oelres  consume. 


EXOIXKKRIXG     XOTES. 


Tbe  Pehon  Water  U*bcel  Company,  of  thb  Citjr,  has  recently 
prepared  an  extens^'r  water  pmm  plant  for  tbe  Moo^  Gold  Siining 
Company,  iif  the  Soath  African  RepaUic.  tobeaccMncar  Aaihcrlni 
on  the  £^n«eti's  Ri\~cr.  There  arc  •  tnmbcr  of  auncsaitnated  (inmni! 
tbe  station,  within  a  distance  of  fxir  mi1e&.  and  tbe  power  will  be  dii- 
trilMitrd  hv  electrical  witu^  dynsacB  ant  motass.  Then:  will  be 
iota  wheels  o(  lU  bone  fwivcr.  aad)  under  a  htmd  wf  142  Jcet 
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TbewbccU  are  T'i  inched  diameter,  to  run  at  a  speed  of  180  revolu- 
thnspernihitite.  and  an  c<niiiLTteil  by  iti«itts  of  rope  gearing  lo  the 
gtncntofk.  The  wbqlc  jihuit  is  o(  exceeding  Mnipltcity  and  elieap- 
ncn.  altliongb  durable  nnd  efficient  in  ibe  highert  degree. 

Tbc  viirioui'  (lc\-ices  for  locking  nuts  that  have  Wen  invented  »nd 
patented  iu  Ihe  last  forty  years  wouki  Teijnire  a  Iwok  to  describe, 
and  Dcm  when  ihr  whole  Kiihjtvl  hns  t)ecn  rxhatisted.  as  one  tnijiht 
iiojt^^inc.  some  otic,  who  'is  not  a  ]{vniu»  at  all,  come»  forward  and 
firoixweii  an  oblong  piece  of  metal  tapped  through  one  end  uid 
screwed  on  outside  the  imifi.  so  tlic  li>nn  end  ovfrhnnn*.  and  ilii 
irraTity  tcuda  lo  M-rew  it  up  if  there  is  tvoikuiK  or  Kinckncss.  If  the 
piece  docs  txtt  cnme  in  lite  n];lit  position,  fO  the  overlmoK  teniU  lu 
>cn*w  up.  it  is  tiinieil  aniuni!  and  hcrrwrd  on  wilh  The  Dlhcr  side 
out.  Thi^  cost.')  nearly  nothing,  nin  tx.-  put  od  or  taken  off  in  an 
in»taiit.  and  iteenu  lo  hav-e  nettled  the  whole  prnMem  in  mo  &r  ai 
iKcirantal  screw  Mtv  Kailwa>'«  in  Canada  and  in  England  have 
bextttt  nainx  these  Tiistcnius^  n»d  m  far  o-s  tried  with  complete 
•■uccem.  

The  Railway  MaMer  Mechaaics  .^li^KKialinti  appointed,  xime 
time  ago.  a  cominittce  on  compound  Iocorao*i\-es.  and  in  reports 
called  out  from  various  lines  having  comfMund  eti)*iite«  in  tisc.  the 
saving  in  fuel  \-aricd  from  ^  tu  4&  per  lxiiI.,  which  i»  equivalent  to 
Miying  the  reporl*  are  not  reliable  und  of  no  u«e.  One  member  of 
the  CMBstttee  claimed  there  was  nn  mure  expeti<te  for  repairiuK  a 
compoand  than  a  iiinple  engine,  which  is  nunsenMr  by  any  aritbmet- 
ical  rale  we  know  of.  Anottwr  section  of  the  report  says  componnd 
*t  .re  suit.ible  for  variable  .service,    which  is  a  cmilradirtlon  of 

]ij  '  icoce  at  least,  and.  as  tlic  A'ai/uvr  A'rr/fn- iminl!*  out.  is 
contrary  to  (he  opinion  ol  Mr.  von  Ilorries,  who  is  an  authoHly  if 
tberr  he  one,  on  compound  bHratnulivei>.  We  think  Ihe  Mmatei* 
Mechanics  had  better  appoint  a  nen*  conimiltee  and  ]in>ceed  on  loae 
lines  that  will  secure  more  accnrate  statistics. 


In  Columbus.  Ohio,  they  pn»-e  tbc  streets  uHlh  brick.  That  «. 
tticy  canr  tbc  street*  with  brick,  hnt  tlic  stRTt»  are  not  nude  ai 
tbey  cmnmonly  ore  here  in  San  Fninci*eo.  of  n  co^'erinf;  with  no 
stRct  beneath.  The  bricks  are  selected  hard  ones,  laid  on  a  sub- 
ttracture  of  rub'dlc  eij^lit  incites  thick,  or  coocretc  and  rubble  six 
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inches  thick,  mid  are  said  to  give  good  wrvtce.  In  Philadelphia  and 
Balliaiore  the  sidewalks,  <xccpt  in  the  biisiacss  and  best  portions  of 
the  cities,  arc  paved  with  brick,  which  is  fortunate  for  the  shoe  trade 
nt  least.  Soles  are  worn  oif  in  n  week  or  two  thnt  would  laR  as 
many  months  in  San  Friineisco.  Brick  has  many  qualities  desirable 
in  a  street  covering.  It  is  not  loo  liatd  like  granite,  and  offerua 
good  "  hold  ■'  for  dmiight  horses.  Being  verj*  absorbent  there  i«  a 
tendency  to  dampness,  and  consequent  avoidance  of  dust. 


ly  iafl 
wilerV 


I'ligh-pressure  steam  has  developed  an  unexpected  difficulty 
maintaining  steam  pipes.  It  seems  anomalous  that  when  tioiler 
shells  of  OS  many  feet  in  diameter  a»  the  steam  pipes  arc  in  itielte 
fan  be  made  safe,  the  pipes  cannot.  The  difficulty  is  in  movcmcut  d 
the  latter.  Being  flexible  all  relative  movement  between  the  boilers 
and  engines  fall  on  the  pipes.  Expansion  and  contraction  also  intei- 
fere  willi  now  and  then  a  "  slug  "  of  water  driven  through  like  «ii 
ordnance  projectile.  Mr.  Hcrranti  ingeniously  divided  his  gmi 
steam  pipes  at  Deptford,  London,  into  sections  or  sets  of  fiwr  or 
more,  !«o  xt  to  pioviile  flexibility  and  secure  safety,  iin<l  il  is  stiaujit 
this  method  is  not  followecl  on  the  great  sleamers.  The  Italian 
engineers  have  reinforced  the  steam  pipes  in  the  navy  by  winding 
them  with  wire  of  delta  metal.  Ca^jier  is  tlw  common  and  bc^ 
material  for  large  pipes,  and  if  riveted,  instead  of  brazed,  should  be 
safe  when  made  with  proper  proportioiiK. 


Mr.  Philip  Hichbom,  the  recently  appointed  ChiH  Coustructoi 
of  the  U.  S.  Xavy,  strongly  favors  the  covering  of  war  veaselt  vrilli 
wood,  and  copper  sheathing  them.  The  problem  thusto  be  dealt  vilb 
is  the  principal  unc  in  maJntaiuinK  a  modern  navy.  A  vessel  is  hanDy 
in  commission  before  she  is  ready  for  the  dock,  and  the  element  of 
power  of  which  we  bear  so  much  ha.<i  hut  little  bearing  on  the  pet- 
formatirc  of  a  ship  that  has  been  a  month  or  two  in  the  watct. 
Copper,  this  far,  is  the  only  metal  discowrcd  that  will  resist  maiiK 
gnm'ths  on  a  ship'slmttom.  and  the  problem  is  narrowed  dovnito 
the  best  manner  of  covering  ships  with  this  material.  Consrderini: 
the  amount  of  skill  and  effort  expended  in  searching  alter  prevenu- 
tives.  the  field  is  not  a  hopefnl  one  for  inventors,  and  no  doubt  Cos- 
structor  Ilichbom's  views  are  as  advanced  as  any  can  be  at  Ibu 
time. 


LOCAL  yOTSS. 


LOCAL   Notes. 


In  tJie  present  iwue  w«  give  a  manufacturer's  view  o{  the  Gnan- 
cial  situatioD,  by  Mr.  Andrew  Canwgic,  in  the  Xotih  Amrritan 
ftevinri-  In  our  next  iw.iie  will  appear  the  views  of  an  etiiioent 
cOK^iMer  luid  9cic(ilt6c  man,  who  f^ucs  fanht-r  and  clcvpcr  into  titc 
cansrs  that  have  wt  up  tlic  prcsnit  unfnrlunntc  drctiinstanccs  in  tlic 
CDmmcrctal  afTaini  of  this  and  ollu-r  coiintrici>.  It  is  atnut  time 
MmeUtioK  was  untlcn^ood  nf  these  matters,  or  rather  that  they  were 
reduced  to  some  malhciuatical  (orm.  wbkh  must  be  done  in  the  end. 
Without  absolute  qnnntities  there  is  tm  knowledge  of  anylbinK  — 
only  opinions. 

Tbc  recent  alioli^lunent  of  tItc  special  Sewer  Commission, 
appointed  lASt  year  to  prepare  a  comprehensive  plan  for  llw  Kwera 
of  San  Francisco,  is  a  jwrtenilotis  movement.  This  commission. 
comiKficd  iif  i\\K  vi  llie  most  aMe  nicu  in  the  City,  wa^  soon  cnt 
fknm  to  two,  and  thew  nrtained  in  Mfvice  by  premiirc  of  poUic 
ophrioa  down  to  the  prc-ient  time.  No  one  believes  it  pretends  tliat 
tbc  elected  ser\ice  in  this  City  ts  oxiiiictcnt  to  deal  with  the  subject 
of  a  comprehensive  ^yiilem  of  wweragc,  but  it  is  a  €|nest)on  of 
"politics,"  and  competent  cDKi'iecr^  are  never  politicians.  The 
ocOESMuy  exposure  of  incomi>ctcnt  and  dtslioatst  work,  which  wu 
nnavoidsble.  ban  I>roti);bi  don-n  tbc  wratfi  of  tlioAc  who  luve  bene- 
fitted by  this  mi^nse  of  lands,  and  after  a  (air  raeafiure  of  utrenitth 
public  nptnioii  must  give  way  to  pergonal  interests.  What  i»  to  be 
dooe  with  the  work  accomplislied  is  a  queMion.  There  will,  no 
doBbt.  soon  aRiin  be  a  new  uprising  on  this  spurcr  problem,  a 
Dcv  drctioa,  and  the  farce  of  refonxi  Tcpcatcd,  but  it  is  doubtful  if 
ever  again  con  tie  found  a  board  nurlt  as  was  selected  last  year  that 
woold  agree  to  serx-e  in  stKh  a  capacity.  The  Sewer  Commisskm 
bas  dealt  wilb.  or  attempted  to  deal  with.  200  niiks  of  aewcrs.  that 
baw  c>o«>l  six  millions  of  dollars:  arc  wilboul  »y»tem,  and  almost 
wllhoat  Tccord.  A  luad  of  (30.000  was  set  apart  last  >-ear  for  this 
work,  and  $I7,U00  of  the  amount  was  turned  luck  into  tbc  ircaaury. 
TlltA,  perhaps,  tx  the  main  ciflV-nM  of  Mcmta.  Matuim  and  Cronsky. 


Tbc  prEM^nt  and  ]Mst  talk  of  a  railway  between  San  Prancbico 
and  Denver.  Col.,  is  wliat  may  be  called  cotnmcrcUl  tKwa«lK.  We 
bare  i|uile  cnouuh  railways  KuinK  there  now.  and  a  new  one  would 


only  increase  ratcH  so  a.*  to  help  niainlaiii  tlie  rest.  Wliiit  we  iieefl 
is  Iwo  railways  to  tbc  fcetling  cfnttrs  in  the  great  California  Valleysi 
There  is  busiite»  piuuij;h  for  a  imr  line  in  the  Sncramcnto  VaJk>\ 
and  two  iiciv  lines  in  tlie  Ran  Joaquin  Valley.  Tliey  are  cheap 
nmlce  oiitsiiie  of  legal  Sf^iiahbling  and  terminal  man<i>u\*n!s.  Tin 
mountain  ro^ids  arc  continually  -ict  up  as  a  defense  or  excuse  for  tt 
hifili  rates  diaryed  for  tiaiisportatit-n  in  the  valleys  ^nd  haw  luc 
niottntain  connections  arc  to  do  nny  good  is  not  made  clear.  71 
money  required  for  stich  a  line  as  the  Denver  one  rait  be  betl 
spent.  ^^ 

The.Unioii  Gam  Kngine  CompAity.  of  thin  City,  hnve  l>evn 
•uccessful  in  what  may  be  called  their  auxiliary  engines,  fur  « 
vessels,  and  have  lately  fitted  out  a  schooner,  the  licuU  K,,  03  ft.  long, 
26  ft.  beam,  with  a  40  hoise  power  qnadrnple-cj'limlcr  gas  engine 
The  rale  at  which  the  vessel  can  be  tlrix-cii  by  Ihe  ciisiue  alone  i 
not  kaowu.      The  trials  made  were  asaiust  wind  and  stream  at  th 
mte  of  six  knots  or  «o.  and  Ihe  result  is  all  that  the  owners  deai«,| 
Petrolcnin  euf(ines  make  an  ideal  auxiliary  power.     There  isnocoii- 
siiinption  of  fuel,  or  expense  when  the  engines  are  not  to  use,  and^ 
they   can   he   started   at   nnce  without  "  raitinj;  xteant."       tn   tfae 
present  case  the  coinp-iiiy  have  employed  horizontal  cj-Iindera  ou 
low  frame  that  lies  flat  on  the  deck,  an  arrangement  that  has  a  gu 
deal  to  recommend  it  hi  the  cane  of  large  ciigiiies,  and  wlicn  room 
available.     The  Heme  K.  has  sailed  on  her  first  trip,  and  will  rettiti 
to  this  port  in  a  short  lime,  when  a  more  complete  report  of  her 
(bmiance  can  be  made. 


A  jute  mill  to  cost  half  a  million  dollars  is  being  constructed 
Orij:aha,  .Mexico,  by  an  Hiiglish  company.      The  water  of  a  sli 
called  the  Barrio  Nuevo  is  to  be  employed  for  drivhi^  the  mnchinct)'. 
The  power,  of  which  there  is  a  great  surplus,  will  lie  generated  bpj 
Pelloii  Water  Wheels,  and  Iransmiitcd  I  V  miles  by  electric  wi 
The  fall  is  US  feel,  giving  out,  as   reported,  11,000  honte 
Four  generating  dynamos  are  to  he  employed,  and  in  the  fa- 
each  machine  wilt  have  an  independent  moiur  attached.     We  do  tint 
sec  why  jute  maiuifacture  is  not  more  extensively  carried  on 
on  this  Coast.     At  Folsom,  for  example,  where  there  is  water 
to  drive  mills.      The   consuniptinn   of  jute    bags  on   (he  Fadfic 
Coast  is  enormous,  and  we  will,  no  doubt,  soon  be  recei^ring 
from  Mexico, 
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Tlir  Vb-nrr  of  Xftthanb"! 


n  b  mill  by  Ibe  i»prii  Conrl  roliUihUif 
^B.  CotiiMny.    Cliira)p>,  nr  thtouKh   tbe   (tmU 

■      T  I*.  «.-« m«iL  |K«,ctmny.    I'ricc  J2^». 

FOpCa  Cmn  ruliliihing  Company,  of 
Ito.  lum  nrquiinl  Ihi'  >-"pwit;ltt  twi^ 
liWtJ  an  tililiiin  in  Kneltkh  nr  111* 
woik.  tnnKlnUd  bv  Mr.  T.  J. 
ck.  lu  ruiure  b  Jo<ll»lcil  iii  tbr 
or  the  ptrfiu'c,   *«  fultonit ; 

^.  ,.-     It    rolam*   »   ln>l   n  trralMc 
the  ■ptJnallnti   of  th«   priwHrilM   of   ,     , 
■«in.      Ill  nim  u  tii  i-lcar  uf>  klmA.  ck-    ^ 
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Mr.  R.  r.  KoUiwcll.  Uw  kUe  ntllof  of  the 

'-/    -ii'fl    J|i»if>]r  Jimninl,  hn>   ro1> 

>  rtuiix*  ADil  wMrvciP*  on  titc  «aU- 

.1  .1:    I'liM-rsal  Linu:(alli«iu   vtilh   •■>  inht- 

nj^i'.xkil  iiionclnry  I'lraritiK  btHue,  am)  finb- 

T1t«  .  lUhtil  tliv  witutr  in  Vmk  rum. 

-    i.„!i;ly  »*c-l     A»  mnay  of  oor  nwlcr^  a»  huve  ftfllowwl 

jibe  litcmtun  of  lltp  m)v*t  prublrai,  inil  lli«t 

■  ha  altl(|i>P  viirk,  •liowJRij  t{^«t  Ciri)[i-  ,  nc  laM}[titv  WvAfiB  oeailv  ttll,  will   be  avran! 

^  na  dir  pan  of  tti  tnirnr<l  millKir.  mi<1  '  tlul  Mr.   Rmbwrll  prapcMPd.   rrry  ttaXj  in 

H  111    tlir  tuaik  of  cIuniUbKfi.  hu  «ll-    til,;   i1i*i-uai<ioa    of    this    Kutiifcf,    an    iulcf- 


I  n*!  MpmAraitcp  uf  '' 

VtfemaMin  it  o'nlHin 
'  Id  tlii*  purp»c." 


K  ( UlB»  uiri  tii>Mt  ivtciil  I>fl»li»  o(  tlir 
lis  ibr  f*ct  of  hriiiK    »UrM,'titT.    Titr 


Rnlloiiitl    ii)Da«Uty   ckarliiK   h-iu*c   to  iWal 
with   Lli«  ti-lntiotit   aixt  rvtim  of  e<>1'I  ■nil 


pr  far  liik  rm|iinit   liMiuricsl    allusiooi    siii-rt  iu  «urfa  maancr  a«t<>prn<lar«  uBiftirtn- 


IUk  IW  nrolatioo,  to  *o  call  tt.  pf  the 
|^til<«  i>r  kt«lie«  anil  dtnamin,  tifK>n- 
I  vitb  Atrbhntdc*,  ZH'.'  H.  C-.  I>a  Vinci, 
lotbrnortbe  Mlb  li>thei;tll 
I  ■  rrveanh  unJ  l>>n)r  fully 
ttjr  ttic  fart  hcfntc  inriltJolKtL 
B|{  Ihcwiwk  altnirlivF, 


ttf  imoDK  Ibc  p«inci[«l  rinnaicrriKl  Utlonft. 
\a  dUtiiliulc  ««  far  aa  ptMkihl*  tk«  ffwSnaB 
tnetal.  noA  acttU-  i|nnt>oBa  tbat  bave  ariam 
and  may  ariw  In  this  wkihI  firohlroi. 

Thia  u  a  Ituainru  aiitl  ■rouiinon-arMf  vinr 
of  thr  ntatlrf  thai  mutl  in  tbr  cwl  jurfvatl, 
btcaax:  Ml  to4>K  "^  foiv  iraa  U*  transport*)! 


ibmI^Hi   tatilitaiian    «u-<a    llint  tralht   bdmaa    Europv  aail   Anicrira  for  oar  per 

I  danoaamtMl  abonhl  lire  imty  in  I'm-   cent.,  boar  air  we  tu  uulnlain  a  propiiflMB 

^.iiilcfcaattileua  philtiaopbifalftonnib.    bclwt««    koM   ami    ailvcr   iba^  differa  uKna 

lra-«  oat  the  fact  tbat  the  mahi  object    than  lliiafium  Kar»pran  valnnr    Ailjttauil- 

hltinl    IpouVa   i>  iflrinicltiw.  hat  thai    ,^|  (;,„)  faptr  that  vartn  two  prf  reut.  jAly 

IW«L   tba  •bUI  or  «n   atilltor   inuu  be   ^^  ^Jmi  eaieU  in  I-»ropc  will,  uailcr  the 

by   tt»  rflci-U  prtMtucrd   by  lib  |  nfxrratliina  of  lIm*     -Gtuham   Law,"    ilnv* 

■wd  how  «atimuv«-ly  they  aic  rrott.    (.jtlivr  g«>bl  or  ailvrr  dMI  uf  tb*-  roantr?',   aa 

the  price  of  eilbi-r  h  hisber  «ir  Iomtt. 

If.   for  taampU.  we  aanune  a  propofttaa 
of  10  to  1,  aatl  MMN  o4ta«T  country  IT  to  li 


on  thr*»  sniURib  [>r.  Macb  can  err 
y  riaiai  a  lorvmoft  plan,  the  pteaMit 
,  banoK  paaanl  tnto  a  mtuoiI  ciliiii>n  in 

hMB.  and  win  no  <)oabi  tnccl  with  an 

Mill  aaU  here. 


then  tilvar  woalil  be  mirth  ahmt  tix.  p0 
cent,  mote  here  than  alwmd,  and  it  woald 
heinUUwnhaTvpraviilctl  tlic  l\irthcT-jbr  ahipped  a*  certainly  a*  any  coanHaUly 
[  nT  a  r«muki>bly  well  printed  hook.  |  follows  the  llae  of  •feouiad.  If  Iha  rottdi- 
ItmH  hr  t«»o  taumlnrd  oni]  Gny  platea^  itooa  atv  rercrwd,  and  m%  aMaoM  IT  ta  I 
klta|(naM,  alldriwnaml  eiccuml  in  ibc  again*!  lit  la    I    im   Evropv.   no  ooe  ran 


W  atyla.     It  will  form  a  valuattle  ••Idi- 
[to   the  iOmrr  "f   Mudetiu,   leacbcr*. 
aaj  MrfeatlAc  men  of  all  ptofe*- 


iBia|{iBc    a    lirltor   1iw4wa—    than    Makhif 
•Ixmi  KIT  [MT  cent,  by  eaparttn|;  aUvcr, 

It  ia  nwteaa  at  tkla  day  to  tfalttk  of  aa«- 
ibing  bat  ao  iulctnttMmaX  ayxiaaaaax,  aaA, 
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tbia  is  prcfiKl)-  utidt  Mr.  Rothvrelt  pro- 
pom,  uaA  nlifll  inuni  he  done  ill  thr  end,  no 
matter  what  olhcr  expedient  in  tried.  His 
proportion  of  an  intcTnaliutinl  bnrcnu  or 
clearioK  1)on>e  remtndt  one  uf  thr  slory  or 
Columlms  •howint;  ht«  riicniU  liow  to  mflkr 
an  egg  ftand  on  itf  end.  Tbc  cogCQC}'  of 
rbc  scticmv  appears  trlicn  one  a^ks  fur  an 
ftllrriiativc.     If  not  this,  wli«t  elac? 

A«d«  from  Uie  argruinciita  pmenttd  lit  tlie 
work,  und  whicli  it  i^i  iiupOMtble  to  contiideT 
ben;,  the  facto  nnd  ntatistim  containnl  nrc 
especially  valuable  nt  Ihifi  tinw.  when  peo- 
ple mrc  gTopQiig  a1)i>ut  (or  »»iiie  toliition  •>!'  tlir 
iinfortHBRtc  liiiaDciBi  cinciinisianccs  of  the 
prenetit  day. 

Tlte  book  can  be  procurrd  from  the 
Scientific  rnUlishing  Company,  27  I'arli 
Place,  New  Voik.    Price  7&  cents. 


A   Mflimal  «t  Voitm  Snrvt'jing 

iRxIrtmi-nto. 
niK  *.  UKR  lOKrtxv.  >av*  ratwcnoo. 
It  is  bvcomiuK  more  au<l  more  n  custom 

at  tilt*  dav,  for  Hie  niaken  of  the  finer 

kindt  of  intlmmentB  and  inipleincnis  to 
ijsue  mannaU  or  lrcat»c»  in  which  ia  mp" 

plied  tccliiiical  and  otlier  information,  indc- 
pcitdcnt  oi  nnil  in  additioD  to  tindc  ohjccts. 
In  tbis  manner  it  tievotncs  posnble  to  fnr- 
nisb  at  a  nominal  com,  and  iKinictiinet  ul  uo 
cut  nt  all  to  readers,  instruction  and  infor- 
mation nwre  complete  and  tuIubMc  Iban 
can  be  found  in  common  litentnre  of  tbc 
arts  treated  npnn.  Sucb  iiiformation  in  not 
prepare<l  by  compilation,  but  by  thotc  prac- 
tically skilled,  in  both  tbc  con»truriion  and 
nae  oi  tbc  in»tiunientH  or  intplen>eiits  dealt 
mtb. 

T>iKcbnmin]i  ull in teutioD of  flailMiug  notice, 
wv  must  pronounce  the  present  work  tlic 
nwatinccensfnl  nnil  cnraplcie  nttern|il  at  lhi< 
kind  of  lilcralure  that  luu  appeared,  com- 
prebctwve,  modot,  and  vrtttcn  in  a  xcbol- 
ariy  mnnn«r  seldoni  allained,  rven  in  pfp- 
teaiiona  eiutayn. 

Onr  finl  th«U|[bl  on  cxamtniui;  tlic  book 
wax  of  bow  a  manafacture  of  tbis  kind,  and 
WBRUtiBg  neb  reprcw:niJiiioa,  could  b« 
mcrtufally  mninlMtnrd  on  ihlaCotut.  Bnt 
wbea  the  divernty  and  extent  of  cnginecr- 
(ns  field  work  k  takco  into  account,  this  is 
explained.  I 

Tbc  mannal  i>  divMed  into  fonr  p«fta>  tbe 
6m  containing  &  ilvwri^wnt  o(  the  wann-  [ 


raclnrin);c»tabltshnient,  and  the  luiplc 
employed  in  making  and  ailjuMinj;  in-'it."' 
mentsof  all  kin<U.  from  the  pocket  eitmpM 
that  cults  fa,  to  the  oll-oi-iuiu  Ih  inMmiORil 
tbal  roMa$l,4«li):  traniiti.  levels,  aBeroich. 
tclcscopn,  and  indeed  all  tlutl  b  reqnirei 
by  engineers  and  lur^'eyors. 

The  second  part  describe*  the  faiatnmm!i 
and  their  pcculiaritlea  oa  ber«  made,  Ibdt 
care  and  correction. 

Tbi-i  section  is  followed  by  one  coi»Maf> 
of  viluaiile  prufewional  lrcatJ3C&> 
Mr.  oito  von  r.cMcm.  C.  K,,  on  Sin  - 
vi-yitig;  one  by  Mr.  Hiilfcrt  Viscber,  C,  B-, 
on  llic  Logarithnik  Slide  ScmIc  :  anil  » Ibod, 
by  Mr.  Adolph  LielE.  Uic  Prendent  of  At 
Company,  on  tlie  Con.ilmrtion  anil  Opnt- 
tive  t<'calun»  of  Sur\-c>-ing  InttmmeaU. 

I'arl  IV  i»  a  list  anA  ilcscrlplion  tJ  Ibc 
tUSlruincHU  utade,  with  Ibcir  prices,  and  « 
aUoavolnnblcicction  of  tbettiannal.  I«nn« 
made  up  without  fnjsomc  cluirna.  and  m 
moeli  in  tlie  intenst  of  clients  a*  dOm 
Company. 

Tile  Company  ha\-e  for  some  yvan  pal 
been  engaged  in  espcrimentiHg  with  ataam- 
ium,  aa  u  imiterial  for  instnimcnta,  and  lut 
prepdied  ■  foniKlri-  in  tbe  iracka  r<ar  tkri 
parpoae.  The  restill  i»  mo«t  sbU*£kw;, 
and  this  material  is  now  cxtcn«:v-elr  nidL 
prodiicing  iriUmmenta  of  one  balf  tbe  Dfod 
weight. 

The  .\.  Lieti  Company  i*  enmfMti  <i 
Itiglily-akilled  people  tbal  »takc  tlieii  qoili- 
licdtiotis  and  work  agninst  tbc  world  in  tlm 
manufacture.  They  now  enjoy  a  wide  pal' 
roiug«,  and  IUtc  Kt  an  example  of  «Ut 
cepablv  und  earnest  effort  can  aceonr|iliA 
on  ihi>  Coik«t, 

The  manual  roninitu  aboni  UIKi  pagn  vitt 
fine  pboto-pUte*  of  the  varioos  Inftni 
made,  also  the  principal  implemcQii  ia 
worka.  It  t?  <»pipli«d  for  fi  fty  cents  a  COpf, 
wbicb  miiM  be  lout  than  one  hatr  the  eottlt 
prudnctioa.  The  cdKion  is  natunllj  liaDlrf 
by  these  circninMancea^  and  we  advise  edf 
applications  tat  copies. 


Oiumlar  R«|ior1.— Xn.  lal. 
H..V.  laax 

In  tlib  number  Conaol  Dc  Salllcr-lni|A 
a1  Nanlea.  Prance,  write*  of  tbr  wOtm 
fishery  of  Brituuy,  gH-lng  aiailsiici  «f  I 
indoxtry  that  are  aslonlsliinic. 


I 


Tbr  %aM»t maaon  fortuth**  ImU  about 
*'*«  noNiba,  rci]uim  S.A<M  bcab,  and  IS.oau[ 
1a]&.«»iDni  tn  fiihinic.  and  I.AUn  to  £,(10(1, 
mm  vitli  |A.Oin  kdsicii  mix)  chiMnn  ia  lb« 
foclooo  Mbni   tbr   flab   *tc   pftckni.    Th« 
cajmitimrH  Cor  Ulior  atul  nuterial  ia  cttl- , 
Rtatnl  St  (3!L8TS,WO.  | 

TiM  foOtmlns  i«  an  acnmpi  of  tlie  metboil 

'•BefoR  davbreak  tbt  TishlnK  boalfr  l«4v«! 
pcwt    Iw  •rvvn    tor    the   khoab  of  MnliiK*.  ' 
■■■■J'  Irarr    In  tl»t    rv<iitn)r  and  anchot  at 
ff-      Wbrfl  a  pcculUr  tiul>bnni{of  lh«  wnlcr 
trwal*  dw  Au  tlw   iicU   are   iiuni«diatelir 
tlirova.      Each   »rt   li   (rotn   MO  ui    1,<KI0> 
vw4*  IB  k«Klli.  almil  .1  yanl*  in  Midtli.  aixl 
hUek  ia  mar.    oti  ttip  upper  pun  uf  tliV| 
rfM  afr  cwk  flMla,  on  ili«  tonr  part  kadcn  i 
*inken  to  kcrp  the  nrt  in  iiit  ii(>ti|;lit  |io*i-  I 


} 


TW  oM»mti»,  Kei>rT»llr  tn-o  in  number, 
nm  altraya  dliKr  againal  tbc  wind  •n  the 
t»dr.  One  nuu  cuU  the  net  as  Ibe  boat 
advaocea,  wUlff  atwihrr  Uuows  the  -  ro<|Uc ' 
tnm  the  water.  The  bait  ift  an  intporlaiit 
fcrtai*  of  the  urtine  ealch  aa  it  m  qnite 
rKpenatrc,  and  bftlieitnen  olbn  loae  a  eon- 
«ibmble<funiH^.  It  la  maim  of  Uto  em 
i4  ouUati  or  markcntl  mixed  trltli  clay, 
•nd  i-nt*  (mm  t'***  to  flT.iM)  per  bancL 
Tlwl  made  ol  mackcret  tttK*  ■*  aapcrior." 

Xht  price  of  aatdlnea  at  Nante*  t*.  Toe  tite 
Aanirm  tnaAi.  V.SS  orala  per  box.  j 

C»tMat-r.e>ieral  Ryrrv.  al  !U.  r.all,  uifs 
Emt»m  Switzerland  nukc«  |:a),n)n.(MIO  «i>nh 
t^wIt  uf  tttBctii»r-niadc  crobroidcncn,  nf 
which  IT.TUKtaJU  «urtb  i>  aeiit  to  llie  I'nlled 
AUAml    Not  BXfte  titan  Aw  per  cent,  u  trnulc 


Cvoanl  J.   I'.   Rtadle).   al   i^ooUiaiilpton, 
BagWad,   write*   tfana   uf  American   tniple- 
tar  acriraltun'  ahown  iberv  : 


•Tbe  anHQAl  agriruHuml  ibow  »  twtnit 
IhU  tliia  TMtr  Ifi  S'xKbHmpt'fi,  and  I  jwr- 
■ivally  tnaj'  iitmbiiirtv  lU-iMitiiient 

and    ciNiTe:  ihiMc     mho     lijvr     aa 

aaMft  >  an i_       i   Urtn  iniplctiicnta. 

"tlMf*  wvre  apcctmena  or  rmtim  and  nlT- 
Mnten  (hm  Han  coonlnn,  Vnicrica,  lioK- 
bad  aad  Cauda,  all  prtml  bI  aUxit  l^'i  tiM. 
■ttb.  o(  eoniw^  a  peTr^itase  off.  AccunI' 
iait  In  unMaaad  iMtiniony  tb«  Atncnran 
MAcbine  a  li)|tit>V.  ■Imtdt*.  atMl  tuofe-  eoli- 
TVMtenl  than  any  of  tlir  oilier*,  the  tint 
ml  aMralrannce  ia  at  tbc  inintinain,  and 
4nn  ntm-'h  «»^et. 

Amcncm  bone  raises  xie  tnnch  neatcT, 
b^cr.  Kwl  ■>»"■  ^'>  |irr  (vni.  (-tira(irr  tliaii 
ImKbcUbI  -'e  Ainrru-itii   jiitir  liM 

'      4t>W.  ^  netbh  pH»  |i>>  tn  fOU. 


Tile  Am«TifB^*>w  is  vwnr  tnticraupenar 
to  «i)j  utfaer  kind,  parlicalaTlr  aa  a  di^ci^ac 
maeh^ioe.  I>cing  beiiter  ami  Die  ahran  and 
po4Bta  more  dtif aMr  Tke  KTi|t!i>b  niakera 
oan    not   jieufwrly    cliill    ^iuU    and    olbrr 

Earta,  tbcit  «oce*«  tvndenng  tbe  metal  rerj 
riltle,  wbik  Uw  Ameriraa  ixwn*  make* 
the  iron  loagli  and  at  tbe  aatae  ItoM  nry 
hanl.  ItboGoaiiKepUbleoraUclipoUab, 
which  ia  anothcf  advaRtage.  In  eenais 
localitla  wooden -bntiml  pluvi  cannot  be 
diapiwrd  ot  at  nnv  nrice,  Dmuj;)!  or  une 
biitd.  ibc  olivv-T  chillci).  of  iioiilb  Hcud, 
IihI,.  IJ.fKNI  h.ivr  iiiinnally  ticrii  Hil<t.  I 
Iltiak  if  our  ninniifnclutFT^  uiHiJd  ailopt  Ifae 
*l>k  or  truR-benitieil  plows  Ibe  trade  wMdd 
lar  cstmdnt  Tlw  .tiDtrtcaa  aijrk  ranml 
Tile  Kii|[li*1l  niaken  to  iniltate,  aa  tbe  okl 
9ly1«  was  *o  heavy,  and  tlioDxh  it  made  a 

tirvtty  Turruw  il  ilid  tiot  di»tiilt!)Eiate  the  tM, 
lut  |>erMe<l  o*  j»rke>l  il  dintn.  maklnit  lb* 
harrow  <U>  the  mt.'' 


Tile  falluwins  ooba  Ttom  a  cotnniaslcjf 
lion,  tiy  Coiikul  K.  Redlue.  front  Amoy, 
China,  will  baie  an  intcreat  on  tbia  Coart. 

"  A  gnat  liidualry  it>  Away  l%tlie  mama- 
fuetuie  of  paper.  Oeapile  tbe  laiifT  and 
freight,  tnanj  Tanelic*  of  pjiper  rouM  be 
expiirled  direct  from  Almij  Id  llir  l'»ciAe 
CuBsL  if  not  to  Uic  Atlantlr,  aiKl  llicti  >o)d 
nt  A  veiy  (air  profiL  Abiouk  tbi-ae  mat  lie 
t»«nllnf»Ml  cbrnp  wTat>pin|c  pai>rr,  fine' and 
fancy  wrapping  P>P^'  blotten.  «ni-eIope 
papA-.  and  rongn  bindera'  aad  drawinn 
paper.  Tile  Cluneae  do  nnt  mc  wi^^l  ptdp 
IK  llie  mMnnfacttuv,  A*  a  nwull  tlietr  papet 
will  Last  a  ceolury  mitheut  bcoauiiog  Viltle. 

Aiorrican  lluur  i»  icn  |ioiMilar,  more  ao 
thdU  any  tuliet  brand,'  an<l  Ihr  ilrioaBd 
mf reiHcs  evcfv  rear,  ttiif^lualh  .San  Pnitt* 
civo  hail  alnwMt  a  moaopnlj' of  the  bi» 
iam,  but  tbe  htgch  ralM  itxtpoanl  tiy  the 
ISnOi:  hlall  injtuvd  tb*  InMW  and  dmvr 
much  of  11  to  Portland,  Ottgaa.  It  may  be 
ddMlried  if  Aour  from  Orrpm  aod  Waibtng- 
lon  ia  BuperW  to  tlir  klaliforaia  artii::!*, 
iicwrtli«k*a  ancb  I*  iiuw  Ibc  Eeoetal  imprra- 
aion  in  tbe  Cbhirar  nind.  and  whrti  tbr; 
onoc  fotm  an  impmatoa  il  muaiiu  nn* 
ehanKed  for  many  yean.    •        •        ■ 

.\  lottune  lies  iii  itnrv  for  tbe  man  who 
wilt  dueoi«f  aoHM  proceaa  for  cheaply  inak- 
itif;  wood  proof  agaloat  white  aati^  Tbeac 
jie*l>  orr  (be  mnrv  of  ritMriii'e  in  Amuy. 
and  nrrry  oflier  tKifMeMl  or  •nl>lr(i|iira1  rily. 
Tbcir  eoraciti  la  iiM.-teditfk.  Tbey  ate  tbc 
fraroi-work  iif  a  new  door  in  tbia  ronialale 
in  three  meek*.  In  tbe  aatne  period  tbey 
aintiial  conanmed  a  large  and  ban>1aorae  nm- 
net  in  tbe  eeonrooiB,  aiMl  a  bvavy  ptae 
•etlee  in  tb*  aatrtuon.  Thck  work  m  lavi* 
bit.  Tbcy  attack  the  wood  from  a  nacre 
tKilnt.  thron|;h  vbieb  tbry  t»*«  to  ibe  inter- 
ior, Hixl  ihrir  rat  irverTiliiDK  ontU  onK  a 
iltell  Of  dim  lemaina.  '  Wood  wlikh  will 
Mirceaafully  reaM  tbeac  ioBECt  yft»%  Ki>3(«k  \k 
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ch«itiical,  both  |)ciJiioitoii«  anil  noncvapoir' 
ntiw.  A  M>1ulioti  of  corroaU-e  ■nlrliinate, 
cbloTJdt!  of  riiic.  anvnic,  or  saUmoajr, 
would  itrrni  to  ine«l  the  want. 

Auicriraii  Itiitilwr  is  papular  in  China,  an<] 
ban  been  so  for  uiniiv  years.  It  woTks canity 
and  well  wilh  the  primili\T  tnitln  anil 
ntcfluxlsnr  till*  nalitvarlihHiiK.  Ittcenhitly 
liked  by  the  nicfchaiil  iiuriut  of  Ihc  ooa«t. 
and  a  lapplj  »f  it  in  kept  in  itock  bv  the 
New  Auiov  I>ofk  Coniiuny  unJ  iiiinilar 
inKlilulions.  I>uiii)itj;r,  t)il^  ttouknl  or 
k?rofcnr<l,  i*  vcrv  ptf[iiilaf  »»'!  hritigH  ii)K>ut 
three  Itiues  ob  umcb  here  a*  it  wonld  at 
home. 

CnDDcd  Rooils  an-  growiiiK  in  ilfmanci,  A 
gR>Ht  lrail«  iNHiM  he  rniidr  in  tanniiiFT  the 
chcnpmt  i^nilrs  oT  tomnliK's.  rorn,  and  pM- 
«iWy  [>ci».  The  cnii»  tliiniUl  bn  >qn«i«  so  as 
Ici  uvc  fiFi);ht.  ni:cl  to  atluw  the  roniuicrcini 
]Uuii8<>liun  llie  cniplv  tin  for  «•*  »is  «  liox  or 
irate rbi>1(lcr.  lie  utillf.va  ibe  kcrowiic  tin» 
in  Itiis  niaiinrr.  and.  after  the  oil  is  iifol, 
employs  tbem  ao  palls  ao<l  pilclicn,  catL-rni- 
ingthrniHo  highly  nt  in  pny  frinti  lotn'i'i 
ceul*  Api««e  f^ir  titcni.  Ncillier  th*  Chinet* 
•torekeeper  nor  his  ciisti'Uifr  cnre»  mucb  (or 
display.  «u  that  the  canning  f.icloiy-  would 
!w  ?parc<I  Ike  rspm«e  (.>f  llw  j;iir["«>n»  chio- 
■tiw  now  (Mfttcl  I'tl  r\-vr\-  tin  mid  oasc,  All 
that  WMil<l  be  iiece»«ary  would  be  to  stencil 
tin  tin  and  case  tbe  charactcrt  rxprr^nni; 
'the  fineM.  largetl  anil  fretihMt  LmnatoM.'  ' 


Tli«>  IhrfL't'  MaiiDraclurliiit  ranipiiij. 


Auion^  the  many  fine  cirvnUis  m  wmiven- 
lere  llial  have  reached  us  siiiec  the  •ipcoine 
of  tile  ChicaK'>I>'<'''^'t'^">  "  first  place  tnuitt 
be  given  to  thai  of  IIk-  l><xlge  Manufactitt- 
iagCoiupauy.  or  Uifihawaka  Indiana. 

This  Conipnny  ntake  mill  gearing  of  one 
ktmlorannllicr.  u»pTVinllyropc-tiiin>niuMua 
appnrattu  and  noodcn  pulleys,  mainly,  or 
iitdccdalnKHi  wholly,  a  "new  tnnnufiienre," 

Tbe  works.  k(  MUbanaka,  have  liMii  ex- 
tended irgulurly  tiiaec  1><>>S  until  at  lite 
proeut  time  the  Door  spoet:  occnplcd  for  tlic 
%-ari(ras  mannfaclurea  it  lixteen  acres.  The 
buUdinga  orv  of  stone  and  brick,  made  flte 
\trtMt  ns  far  as  iwtisible.  Sixty  iicres  of 
gTQUnd  ore  occupied  in  all,  and  the  bu*incu 
is.  on  tile  whole,  one  of  tbc  ntoit  irninrk- 
able  that  has  cprunK  np  in  this  eAunlry. 

Tlic  present  "  touienier  "  M,  in  engraving, 
printing  and  allvisc,  an  admirabk  example 
of  modern  art,  and  at  the  sauie  (itnc  in  good 
t^stc. 


Tlw.  Trl-fllT  Trade  Jniirnal. 

Tbe  pablishers  of  the  above  leriol  ban: 
itNuetl  H  Niimptunu*  edilicin.  ilracripttie  of 
the  city  and  enviroiw  of  Rock  lilaad,  11!^ 
and  the  principal  citiicns  tberc.  cmbcllidicd 
with  I3U  phntit  and  other  engn^ogB.  Ttif 
work,  which  ninM  haw  involied  a  gnii 
deal  of  expense,  is  executed  with  tuacfe 
taitte.  and  while  iU  chief  value  is  nalnralh- 
in  (be  lucaliilett  di-ecribed,  tbc  aabjcet  b  aut 
without  iiilervst  at  (I1I&  rlltuiiee. 

Tin."  city  derires  its  name  from  on  opp* 
Kite  island  in  the  Misuviippi  Itiirer.  whctt 
the  I'.  S,  Govemmcnt  maintains  ilx  \ujiat 
nracnnl  for  ilic  manufacture  of  sninll  anw 
and  other  material  for  war.  There  arc  W 
hnxlilin([s  in  nil,  supplied  by  water  poati, 
obtained  by  (tainnniig  tbe  river  atxivt  tkc 
inland,  Tbe  uniouut  nf  jtuvrer  is  cumpaM^ 
nl  l,(^«»  horse  |)OHvr,  and  the  intntnirnt  a 
the  arsenal  at  12  to  15  uiillitm  of  duillar*. 

Tbe  Tri-Citf  Tradr  Jouruai  b  ttuxd 
liinnllaitenusly  al  Rock  iRlanil.  Moltnt  ai 
Davenport. 

Pati-nl  aiMl  Trnik  Murk  Um. 


Chief  Hxainiiii:r  V.  A.  Seely,  of  \h'  " 
Patent  Office,  at  tbe  requet-t  of  tlie  I" 
si<>iicr  of  I'.-iicuia,  bus  snhmitted  a  re}uil  -u 
iratk  mark  luw-s,  and  Interontiunal  rmiTCX- 
tiou*  aflccting  leiiialatian  on  trwlc  maikt  u 
variona  countrlen ;  olao  a  synopns  of  Ik. 
iTwle-nurk  Uks  in  tbe  principal  cotuvereiil 
oountrici  included  in  tlie  con writion  *it  tai* 
in  1837, 

This  report  m  in  ccMuplianee  wilJi  a  rcwte- 
lion  of  the  V.  S,  Senate,  of  March  3d,  1H» 
and  while  prtsenled  through  Uie  Comnit- 
«ioi>cr  of  I'atenl»  is  a  document  of  ik 
I>cputnient  of  the  Itttctwr. 

N'o  better  authority  c«iild  havehcvnealM 
in  tbun  Col.  Seely,  wbo,  in  n>Idiiion  tu  lot 
adminlalrative  dullec,  hat  made  a  sinily  tf 
laws  to  pcotcvt  indention*  and  trade  narks 

The  teporl  will  be  found  of  valoe  10 
inventors,  lawyers  and  patent  agents  ia  tkis 
and  other  oiuiitries,  Cnpies  can  be  ppr 
i-aml  bj  addressing  the  Depaitimeot  of  tif 
Interior,  or  tbe  Coinminiivner  of  l>atEiit*i  it 
WaaliinctoD. 
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INDUSTRY." 


JOHN  RtCHAROS.  EDITON. 
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In  the  prwcnl  and  futnre  Itsucs  of  Isan-TSTRV,  notes,  cominenti. 
r.t,  and  other  tliau  "  pennatieul "  matter,  will  lie  made  up 
lb  the  ail\'<:Ttising  pagcn.  m  thtit  all  advcftiscnicnts  will  face 
rtjuling  matter.  The  pertnaitent  or  biDcling  Hectlon  will  not  !«  clL(* 
ttubnl,  tlie  pniceb  being  nambered  as  licrcli>rore.  The  inirpoac  of 
this  is  two-fold,  it  M|ianitr«  rphnncral  mutter  from  the  boil}'  of  tbe 
Magazine,  and  givcK  advertisvpt  the  advnntnfte  of  hnviDK  tlwir  icpitve 
•ten  awl  cx»»iiiicd  in  cTCry  issue.  The  faring  matler,  when  po»- 
sihte.  will  he  tnsde  rvlevant  to  ihtr  »ul>i<?ct  or  class  of  matter  to 
wfalch  the  aUvertifienietits  pertain. 


THE    PRB8KNT    FlNANOtAL    PROBUEM- 

av  AH   ailCIKttKK. 
(eUMMUdMlMLI 

Tbe  Stuuicta]  ptiifilrtti^  now  confnmlitt);  the  people  aC  the  United 
Sum  an>  profound  nml  hmad  That  thne  cnndilknis  in-  affected 
to  ■  nioor  dex>'cc  b>-  thc"stlrer  t|uc5tion."  is  Dot  to  be  denied-, 
altlMKif;h  tlw-  "iirain  questioii,"  t]»e  "dain,-  qnestinn."  the  "poultry 
qnotion,"  and  even  llie  "  [<o1.ito  iiaestion,"  outrank  tin  ^tivet  quo- 
licMi  in  gcnent  value  and  tniportnncc,  from  dtber  one  of  two  im- 
pnttaot  ftAndpointa  —  lir>t,  the  number  of  penmntt  employed,  wxl 
Mcond,  the  Buuket  valin.'  nf  tlte  prodoctK. 

The  only  rcnaotu  why  the  silver  qncsttaa  b  so  pmmtnently 
thniMt  forward  are :  Fint.  the  *o-caDed  financiers  are  delighted  to 


have  nn  object  with  wliirh  to  divert  tlie  attetition  of  the  jieople  rroni 
the  real  catuic  ;  and    secondly,    because  the   Govcmmctit  faas  been 
wh«C(11c<i  into  buying  up  and  hoanlini;  silver  to  such  an  extent  t 
over  $3W,ono.(K)0  aie  stored    in   Governnieiil  vaults.     Wert  an 
other  coiuiuciclitv  stored  to  an  equal  amount,  the  market  for  tha 
commoditv  would  be  seriously  threatened.      Wlinl  would   be  the 
cfTecl  upon  the  market  for  steel  rails  if  the  Govenimait  had  on  baiiiS 
$300.0(10,000  worth?  ^ 

That  the  Rnnncial  crisis  is  not  a  local  affair,  due  to  the  liuiff  or 
to  the  "purchasing  clause  of  the  Sherman  Act."  is  niso  apparant, 
for  the  finaiicinl  stringency*  in  afTxting  countricit  not  dependent  upon— 
our  laws  or  our  stiver,  even  to  a  remote  decree.     We  therefore  inu:4El 
look  abroad  for  the  initiating  cause,  and  to  conditions  at  home 
which  render  that  cause  of  severe  effect. 

One  sif^iiGcant  fact  is  that  in  recent  >*ears  the  gre^t  bankiuf 
houses  of  the  Rothschilds  have  acqiiircd  llie  largest  and  most  pnj- 
ductive  gold  mines  of  the  world,  aggregating  iu  their  annual  oulp;il 
about  fSti.OOO.OOO.  This  firm  have  long  controlled  the  larsert 
tangible  volume  of  the  gold  currencj'  of  the  world.  Now  with  ibr 
acquisition  and  control  of  vast  gold-producing  properties,  >t  i*. 
natural  that  they  should  he  desirous  of  doitig  two  things  :  First,  to  I 
enhance  the  value  of  the  volutin.-  of  gold  iti  their  hands,  and  secood,  ' 
the  value  of  the  annual  output  of  their  mines.  Therefore,  l\\q 
began  a  few  years  since  to  call  in  and  hold  as  niucli  outstMidiDf 
gold  as  posi^ible.  This  brought  up  with  a  round  tnm  the  mo^ 
risky  of  the  great  banking  inslilulioiis  of  England  —  Baring  Bro*-, 
and  gave  the  Bank  of  Kiiglaiid  such  a  shaking  that  oidy  prompt  anil' 
vigorous  propping  kepi  that  venerable  institution  from  topplttig  ont. 

In  thus  endcuvuriiig  to  comer  the  gold  market,  the  Kothachilife 
only  followed  out  the  general  bent  of  ' '  trusts  "  in  steel,  coat,  sugiti 
grail),  flour,  oil,  whiskey,  nnd  other  commodities. 

Now.  what  relaliun  ha^  this  to  the  financial  condition  of  ilx 
United  States?  The  vast  corporations  and  trusts  of  the  Tnilcti 
States  have,  iu  the  past  quarter  of  a  cem«r>-  uttered  a  volume  of  i 
bonds  and  stocks  beyond  the  actual  gra:ip  of  tlie  mind,  and  only 
within  the  power  of  iuun1>ers  to  express.  The  securities  hn\'e  been 
sold  in  a  large  nieasure  in  Europe,  thus  fumi.'iliiiig  the  iijoncf  M 
perform  the  work  couteniplate<l  by  the  corporations.  The  stock  ct 
shares  have  bccD  kept  by  the  organizers  and  promoters,  njid  tit 
mainly  used  as  a  t»isi.<t  for  the  gambling  operations  of  Wall  Stm< 
and  the  minor  stock  exchange^    throughout   the  country-,     The 


I 
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sgXTtgatc  Tulnr  of  bonds  and  stocks  tlin-s  uttered  is  aa  fbUofra : 

Ratbrads.  $1U.OUO.OOO,000  (leu  billions):  trusts  and  corporations 
cotitrollinir  steel.  oJl.  water,  gtis.  whukey.  beef,  steamboats,  tele^ 
gnpli,  tflcpliutic.  tvrioc,  conUge,  ang^t.  coal,  iron,  copper,  lead, 
'.,  f;l(i.(Wii.()0().0(H)  (teu  billions):  so  that  we  here  luvc  the  vast 
in  of  twenty  billions  of  dollars,  bark  at  wbidi  lies  an  actual 
in\-e«tetl  capital  of  not  over  Sft.'KMI.OOO.OOO  (five  billions).  The 
remainin);  GTlven  billiuos  stands  as  the  "  evuieMces  of  ijiiiehtai«eti 
Ikat  kat  mrvfr  tven  inmrrrd. " 

Now  tlicsc  vast  carp<irat ionn  and  Imsts  have,  and  are  ret 
IcAvorin);,  tn  nerve  Uic  cummunitleH  (n  and  upon  wbich  tbejr 
iMut.  on  the  luuis  of  reapinti  a  sufficient  reA*enae  to  pay  tntemtt 
the  bonds,  div-idcnds  upon  the  stock,  and  larRe.  if  not  cniFT- 
,  nlnrie;*  to  t}ieir  higher  officers.  Thas  attaching  au  npparcot 
ue  to  the  stocks,  and  even  to  the  "  watered  "  stocks. 
Upon  tbc  calling  in  uF  gold  in  Haropc  an  en  of  ecoitomy  km 
commciiccd,  resulting  in  knaeuing  uur  iditpmvnts  of  mctchuiidiae 
Ihcrr.  and  an  increase  in  tiM  balance  of  exchanj^e  a|tain»t  us.  Added 
to  tbti  rontrs  the  mlling  in  nf  such  gold  at  Kurupean  countries  can 
take  frivi  this  country-,  and  the  mIc  of  "  American  securities"  by 
Haiopran  holders,  there  at  once  followed  a  sOringency  in  onr  money 
ctntcTft.  »nd  a  desJrcoti  the  part  of  banks  to  be  able  tu  meet  their 
ublijcatitms,  many  of  which  rest  un  "collateral"  deposiis  of  the 
toflated  «toeka  and  Imnds.  These  began  to  shrink  until  tbc  nhrlnk- 
Bge  anounts  to  thnuuindK  of  niillinns.  This  is  renllv  nM  a  loM  of 
■ctttal  wealth,  but  the  fact  that  for  years  tlicic  i4ocks  have  paid 
divideitdA,  and  by  this  means  ha«-e  permeated  and  weakened  every 
line  uf  indufftrv,  cflutces  a  wide-spread  collapse  in  everything  when 
thcac  fictitious  values  slirink. 

Bccanw  the  A.  I).  C.  K.  R.  ceaan  to  pay  dividends  upon  il£ 
nnpaid-np  stuck  the  railroad  is  none  the  less  able  to  wn'e  its  pur- 
pose ;  it  has  lost  no  bridKcs.  no  rollinig  stock  ur  road  bed.  it  is  jnst 
as  ■ervictable  as  ever,  and  no  actual  wenlth  not  capacity  to  ser^'e 
tbecoantT)'  has  been  parted  with  nor  destro>'ed.  Even  If  it  ha» 
l«cn  compelled  to  carry  fnriKbt  and  passmKcrft  at  lower  rsies.  this 
i»  not  a  UiM  ;  indeed  ilir  hulk  of  American  ciiijieiis  resanl  this  as  a 
gain,  for  it  it  not  to  their  advaalait«  to  ha^-r  to  pay  rate^  sofficicntly 
htKh  to  enable  the  railroads  to  declare  dividends  on  stock  which  baa 
never  been  paid  up,  and  iMterest,on  bond*  which  have  Uiftcly  been 
sold  to  an  inside  hag  at  ruinous  discount.  Tbts  ratlrattd.  like 
t  being  a  piuducer  must  call  upon  the  prodncinK  iitdtia- 
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trteK  to  supply  the  money  wlierewitli  lo  meet  its  obliftations.  Now 
as  most  of  these  obligations  are  not  real,  the  produciiig  industries 
must  become  impoverished  through  this  unequal  and  unjust  drain. 

Itecause  tlie  Cool  Spring  Water  Company's  s'jwfcs  fail  to  yield 
their  »eiiii-a»t)iiAl  dividend  on  capital  that  has  never  been  paid  up, 
that  monopoly  is  none  the  less  nltlv  to  supply  its  long-sufTcring  con- 
Kuuiers  with  water.  Only  llie  breakage  of  its  flnntes  and  mnius.  or 
other  actual  damage,  »ave  decreaite  in  riunfall,  can  iuipair  it:>  capa- 
city to  serve  its  customers  at  "  legal  "  rates. 

Because  the  Ganihrinus  and  Frct/el  HrewinK  Syndicate  fails  to 
pay  its  quarterly  dividends  on  watered  stock  that  corporation  is  none 
thv  less  able  to  make  its  rcfjular  output  of  "  itleam"  or  "  vacuum  " 
lieer.  into  which  aloes  and  other  cheap  bitter  extracts  enter  too 

largely  ^1)^"  bops^ 

ilccause  the  Bourbou  and  Rye  Di«tiltrr)-  Tmst  finds  that  it  must 
with-hold  its  dividends  ou  the  lant  i^'j.OOU.UOO  stoclc  issue  {which  it 
issued  to  put  in  an  additional  $20,000  still,  and  to  keep  its  dividends  m 
below  the  legal  rate  established  by  the  State  laws),  that  vast  trust! 
Cftn  still  get  .is  many  gallons  of  "  rye  whiatcey  "  ont  of  a  busliel  of 
com  as  ever. 

It  is  tile  shrinkage  in  the  apparent  value*  in  these  ^-ast  over  issues 
of  !«IO(>ks  ;ind  bonds,  the.^  "  ev-idences  of  indebtedneR.4  which  hat 
never  been  iucurral."  which  has  brought  our  counlr>'  well  nigh  i 
state  of  general  collai>se.  We  are  actually  no  poorer,  none  the  Jess 
patriotic.  Our  country's  va.st  resources  are  just  as  great,  and  >*clj 
every  branch  of  trade  and  industry  has  been  more  or  less  paralyzed, 
much  suffering  has  t>ecii  incurred,  and  more  must  follow  before  we 
reach  our  normal  condition  of  happiness  and  prosperity. 

U  behooves  us  therefore  to  look  carefully  and  bonesUy  into  tlie 
causes,  and  to  use  first  such  tcmporar>-  emollients  as  will  allay  actual 
suScring  and  want ;  and  secondly,  to  apply  the  pruper  remedy  to  tlic 
seat  of  disease  that  it  may  not  break  out  again  with  increased 
violence  at  a  time  wh«n  wc  may  be  less  able  to  stand  the  attack. 

Id  order  to  ireely  conipreheiul  Ihe  magnitude  of  the  e\'il  witb 
which  we  hope  to  grapple,  we  will  use  a  homely  illustration,  for  il  ti 
not  the  banker,  the  stock  dealer,  the  promoter  aud  the  liiiancier  tliat 
this  article  is  intended  to  reach,  they  know  it  nil  already,  and  wEU 
cleave  unto  their  idol,  the  golden  calf,  as  of  yore;  but  we  hope  t» 
reach  the  thinker  too  busy  brciid-winniug  to  study  the  case  for  him- 
self, but  whose  sound  common  sense  nee(l.s  only  the  fundamental 
facts  to  form  a  correct  opinion,  and  we  hope  to  act  thereon. 
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Ixt  UH  suppose  lliat  a  •"fanner"  desirioR  to  purchase  Iffl)  acrta 
of  finely  aiwi  highly-improved  land,  worth  a(  least  JIO.lXlO,  were  to 
go  about  the  actjuUiltuti  m  follows: 

"First.  I  will  jiurchasc  10  »cn».  aoil  aniioutKc  the  !>cnpc  and 
"  extnic  of  my  cmtTprisc,  and  then  iss«c  to  myself  Jio.twti  worth 
"<if  stock.  Thru  I  will  iwuc  fl').(HK>  worth  of  fiiMt  mortgage 
"  bandR.  and  from  the  uile  of  thc^  I  will  buy  the  reinaiainK  IdO 
"•creak  Then  I  will  issue  $10,000  second  monaf;e  bonds  (upon 
"  which  of  iHiurMr  I  will  pay  a  higher  rate  of  interest.  And  *ell  nt  a 
"  larger  (h»a»iiiit  on  their  face  i-altie).  With  th«ae  fiinda  I  will 
"  Mock  out!  work  my  furu,  and  charge  enough  for  tltc  prodixc  an 
"  will  enable  ine  1u  pny  the  intcre.<  on  the  hundm  and  a  fair  rale  of 
"  dividend  on  tlic  iilock  which  I  hold.  Later  on  when  my  stork 
"  paya  di«-jdciids  1  can  put  just  a  little  lera  than  one  half  of  it  on 
1^  "  Ibe  market  in  good  years  when  the  crop*  are  iioe.  umI  hy  jndici* 
^^fHisty  '  doctoring  '  the  next  year's  had  prus^prcts.  boy  it  iri  agaiu  at 
^"^  a  reduced  figure,  and  so  on.  Now  my  plan  has  the  ndvnnlagc  of 
"doing  away  with  any  ]{reat  ecunoiny  tiiul  indu^lry  ou  my  part,  and 
*'  pats  the  paying  off  of  the  ImmAs  on  posterity,  who  will.  throaRh 
"  my  shrewdness,  be  better  ahic  to  pay  them." 

Wc  will  imagine  all  our  fnnncni  to  have  practieetl  this  skillful 
pUn  of  financiering  far  as  long  a  period  as  the  corporations,  syndi- 
cated and  iriMts  liiu-e.  and  l)>*  Uius  serving  Iheir  country  upon  this 
inAaled  Immik  to  have  alnorbcd.  as  a  nntuml  cotwcqucncc,  tltc  bulk 
of  the  wealth  of  the  countr>'.  The  longer  lived  of  tlicsc  to  ha\x 
covered  up  portions  of  their  indcbteihiesH  by  a  new  wt  of  bonds 
calted  '*  blanket  mortgages,"  and  in  order  to  avoid  paying  a  larger 
dividend  than  tlve  taw  allows,  we  will  suppose  each  to  have  butll 
a  whig  to  his  bani  coitting  (Am*,  and  t<«uitig  to  him-iclf  510.000 
worth  of  Ntock.  thereby  reducing  hi»  dividends  to  the  k-gal  xix  pet 
cent. 

Xow  in  what  measure  dort  thix  proceeding  diSi^^  fmm  the  basis 
upon  which  90  per  cent,  of  the  ■.'orporatiotis  and  trusts  coudnct  ibctr 
tnt-tineas.'  Why  should  their  sUx-k  and  hondcd  tndcblediiefit  teach 
the  cnonaous  sum  of  jl2O,liUi>.(Hi0,ii00  wheu  their  MtuaJ  rmftiial 
I  invented  in  real  estate,  improvements,  road  bed,  planU.  tolling 
Lplnrk  and  wtrrking  funds  amounts  to  imly  ^%. 000, 000.000  ?  WHut 
F  'li(lit  haw  they  to  incur  an  imlKhtvdaeM  which  they  can  never  pay 
I  escrpt  by  illegal  and  extoittonatc  methods  ?  Why  should  a  corpor- 
ation have  the  fiower  to  do  that  which  a  free  American  citixen  would 
not  be  permitted  to  do  did  he  dare  —  incur  an  indebtedness  vastly 


■r* 


greater  than  his  ability  lo  boiMrsUy  pay  ?     Why  sliould  corporations 
be  permitted  to  do  tliat  wliicli  this  great  Government  dare  not  do- 
incur  iiii  indeblcrlness  va^^ly  greater  than  iLs  legitimate  resources? 

Thtfse  vast  moaopolif?!  of  transportation  and  syndicates  of  nuuii- 
facturers  iu  serving  the  €omt»uniti«s  in  which  tliey  exist  upon  ttiis  mk 
inflated  basis  have  natnTfllly  alisorbcd  the  greater  portion  of  the  | 
wealth,  and  this  wealth  ha^  come  entirely  irom  tbe  producer,  whn  ' 
has  not  had  the  "financial"  advuitage  of  "watering"  his  stock, 
and  selling  his  bonds  in  Kurope. 

Only  our  unparalleled  resources  and  vigorons  growth  have  pet- 
Diittcd  us  to  wilhslaud  the  strain  of  rat&iiig  up  a  horde  of  monsters, 
greater   than    ourselves,   greater   than   our   laws,  greater  thaw  oar 
Goi'ernment :  and  who  are  not  content  with  nKHorhiiig  all  the  weallli  i 
and  subaianct  of  tbe  country,    with   laying  under    tribut*:  cverj-' 
branch   of  productive  industry  and   labor;   but   who   must   make, 
interpret,  and  administer  our  laws.     In  what  conrt  can  tbe  ngbtsof  i 
the  man  stand  as  against  the  "  right*  "  uf  tbe  cotporation  ?    Guilty 
of  every  crime  known  to  the   taw.  from  treason  to   petty  larceny, 
where  is  the  corporation  that  hi).«  heet]  made  to  answer  the  penalty?* 
Uvea  when  human  life  has  been  carelessly  sacrificed  what  adequate) 
fine  has  ever  been  imposed  and  cnforctd? 

Here  then  i&  tbe  InK  remedy.  Subordinate  corporatioits  to  the 
law.  Deprive  them  of  tbe  self-assumed  right  to  issue  money,  for 
their  bonds  are  nothing  cbic.  Forbid  the  i5.><uance  of  boads  and 
limit  their  operations  lo  the  issuance  of  stock  to  the  exteut  of  the 
actual  requirements  of  their  legitimate  work,  and  retfttirr  n>ny  dM- 
larcf  this  itork  to  bf  fully  paid  up,  and  honestly  speut  in  legitimately 
developing  the  work  or  project  contemplated.  The  schemer,  the 
promoter,  the  so-called  financier  will  recoil  in  horror  from  such  a 
propositiun,  and  will  deem  its  temis  monstrous  i»  their  severit)* ; 
but  who  would  not  rather  own  100  shares  of  stock  in  n  well-  ■ 
coneidercd  public  work,  or  community  nndertaking.  fully  paid  up,  ' 
with  IK)  mortgage  bonds,  no  fluctuating  values,  no  "bulls"  and 
'•  hears  '*  of  Wall  Street  to  gamble  in  it :  thau  100  shares  of  stock 
which  was  never  paid  up,  IxMided  to  <loubIe  or  triple  its  value,  and 
the  butt  of  every  pha,se  of  fiuancial  trickery  and  thievery? 

"  There  is  no  royal  road  lo  learning."  Tlic  American  people 
have  had  this  lesson  well  impressed  upon  them.  If  they  hare 
learned  it  wcU,  good  will  come  of  this  "  depression,"  this  "  shrink- 
age in  Talnes,"  Only  sound  and  legitimate  investments  will  find 
favor  in  the  future.     The  wild -desire  to  grow  wealthy  without  wort- 
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mjc  for  it  will  be  checked  :  the  insane  era  of  speculation.  insDgii- 
niled  at  Uw  clow  of  the  war,  will  he  over.  Men  of  all  clasoen  wUJ 
h4\t  learnnl  ad  important  civic  lessoa,  whlcli  U  rorgottoi  or 
imlireded  uill  bring  dl^stcrs  that  will  nttuck  not  only  our  6c- 
titiotu  wc4ll)i  of  stocks  anA  hond^  but  our  real  wvnith  of  rcMiurcrti 
and  power  lo  develop,  of  peace  atid  good  goreniment. 

The  silver  <tnc«tton  )-vt  remains.  What  to  do  wHth  the  slli'cr 
pfwIucKl  in  out  mines  and  imported  if.  on  important  LiHue,  aud  one 
that  Bt  this  time  must  be  tquarrly  and  himcstly  met.  When  wc 
cooMdrr  the  nnivcr^oil  itse  of  silver  lu  a  itiib»itliar>'  coin,  nn  nation 
of  Europe  nor  Asia  ihat  can  do  without  it  any  more  than  they  can 
tin  uritlioat  gold,  im  importance  beonmes  apparent.  Tnii'el  ia  Ger- 
many.  I'.ngland.  France,  or  any  other  part  of  Knrope.  and  you  can- 
not stop  at  a  wayside  inn  and  pay  for  yuur  nieal  without  silver  :  you 
cannot  pay  the  dri\*er  of  a  conch  without  ailrer  :  stop  a  night  at  any 
Knothouw.  and  oOtT  gold  i>r  a  bank  note  and  your  rhan|;e  will  he 
liandrd  yoa  in  silver.  The  %-ohimc  nf  the  little  dehLs  daily  paid  to 
the  KTorer,  the  haker.  and  the  butcher,  vastly  exceeds  the  transfeni 
fkf  gold  from  hank  to  bank,  or  fnKn  debtor  to  m^Htor;  cot]»«]netitly 
ibc  talk  of  actually  "  dcmoDetizinK "  silver  is  mere  jargon,  the 
world  iierrr  has.  ami.  so  far  as  human  fotrsight  can  go,  ncATT  will 
get  along  withoui  silver  mou«.-y  The  natinnn  who  have  "  legally 
demnnetin-d  "  it  use  it  wilbonl  stint  in  daily  tranaactions.  and  pay 
more  debts  between  tr.an  and  man  than  is  actually  paid  with  their 
hturde^  gold.  Ixt  the  I'nited  Stntn  boldly  coin  silver,  and  Mack 
it  away  in  vaults,  and  issue  diver  certificates.  par*Me  im  litwr, 
far  every  dollar. 

A  million  or  Kt  million  dollar*  in  silver  certificates  (»  good 
«aottgh  lor  any  American,  particularly  when  a  silver  dollar.  bMvinf 
the  guanuitev.  motto,  and  coat  of  arms  of  bis  cotintry  upon  its  face,  is 
tiacfc  of  e^'cry  dollar  of  the  i**oc-  How  much  better  are  $10,<M>0.000 
of  these  Mlvcr  certificales  than  jllO.lMO.OUO  of  Naliooal  bank  tkots 
yielding  K  per  cent,  interest  and  10  per  cent,  profits,  both  of  wbicb 
the  people  pay  ^  What  if  we  do  Mack  np  (n  our  vaults  the  gnwa 
•ilvcr  <iut|mt  of  not  only  oui  own  country  hut  that  <>f  Mexico  and 
Pern  to  boot,  how  tnnny  years  of  this  non  of  finnnoering  will  it  take 
to  dcpriTc  t^iiropc  and  Asia  of  their  auD^al  qnola  of  silver  for  both 
coinage  and  the  arts?  How  long  can  the  "  financial  work!"  get 
along  vithont  the  silver  of  tite  tn'n  .^^mericos  ? 

Thf»c  ftils-cT  centficatcii,  with  silver  to  back  tbcm  to  their  full 
value,  furnish  sm  aafe.  a  much  better  and  /<*!(  rvtUx  lumis  foe  a  circu- 
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loting  medium  than  the  National  banks  can  utter.  When  the 
tender  chtt  uf  tlic  Xxtional  Gorcmnieat  for  ibc  national  bank  a 
Mtalyzetl  wc  finil  thnt  tk«  banks  get  OMre  care  Uikca  of  titeir  int«r- 
eM«  than  is  taken  of  those  of  the  people,  and  the  relaiiou  between 
the  A'attimaJ  bauks  and  the  Xtttiifmat  Govcmmcnt  appeals  more 
intiioale  than  the  iiuni«s  inipl}-. 

In  order  to  put  a  little  of  the  thiee  htiodied  toilboa  silver  (kd- 
lars  ttcnr  to  the  V.  S.  Ticasury  into  drcalation.  let  Coagrc»>  appro- 
pviate  $100,000,000  (at  ri\'er  and  karbor  inpmvemeDts,  hire  the 
tabo<«Ts  (Hnvtlr  and  -pay  every  one  of  them  in  silver  doUan^  It 
■soot  Ukciy  that  the  idle  vorkinemen  of  Oiis country  will  ot^cct:  1 
as  long  w  one  of  then  has  a  «1vct  dollar  id  lii«  pocket  he  will  not 
(o  httociy  nor  snSer  for  a  ntfht's  shelter  in  any  State  in  this  I'aioo. 
and,  »  br  as  good  icsoUs  go,  witness  the  iuipnwrwcnt  of  Odnmbia 
Rivvr  at  £|[  Vrst  cost  hv  day  labor  than  pootraciars  oAsed  to  do  tke 
work  for.  The  loosest  otjections  wiD  ooew  fnm  tnssptHtatioci 
BaooTa]lic&.  wbtse  agnus  in  Coaipess  hJive  ia  the  past  kept  a\^Ktf 
prUtiatts  for  tkxs  p«rpx<e  at  the-  hnpnt  &;:oies. 

There  will  by  tlis&  iran-  he  put  in  cncnlatica  the  sthrtr  sow 
maOKSi^  and  fcr  wUdk  tbc  Gmw—emt  has  beea  aAnuly  wheedled 
m»  pa>-iBC  for  in  gold.  theRfcy  tlonbly  plKyinc  ""^  *^  handa 
«f  the  lactteytJ  class.  In  artditioi  «c  «31  httvc  Mau^niated  a 
peiicy  wtack  wO,  first.  vBsA  the  fiaiDdd  nfc  or  rmn  policy  ctf 
the  "  fcM  bvgs."  aad.  :jcc«ad,  we  w2  hnrv  pnc  m  fane  an  Amten- 
Mm  />A.y  which  the  Ammmaal  w<oetd  wdl  he  fmvoi  to  UOam. 
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couhihy  road  oohstructiok* 

EXCfiBPTS   fRUH    KOTES    CUUPILKU    ANU   PRKPAKKh    rOK    nilt 
STATB  KOAU   CONVBXTION  or  CAUPORNIA. 


IV  jc-uw  B.  vjmtnmvnnm.  amd  otto  voh  axi^KRx. 

•  •  •  In  Hanover  the  width  of  wbccl-lirca  for  fMir-wlierlct] 
(Vvlfilit  wigona  ts  Uid  down  by  Uw  as  follows  ' 

\lli«n  l«du  irilll  0.8  lOM  lo :!  (Ati*     »incli 

"        '■  *■    S    too*  to  :i  toti.  .,     2»,.r»ict 

'    3     tumtu5tuii»  4H-4och 

tnora  than  ft  toot  fV-incli 

Fix-  tn'i>-Mi)icc1«4l  rroifjlit  mn  oac  Italf  of  tlicM;  wci^ltU  is  [vr- 
miioiblc.  The  iran^pMrlatirai  of  Trcights  excraling  7  loa<«.  and  of 
mitchiner>'  of  niorv  than  10  tons  in  weight,  U  ooly  permitted  under 
certain  oooililion^  which  incUuli.-  the  obltgntiniu  to  repair  all 
damaices  done  to  the  roadway,  and  to  altoud  to  oil  require 
rc-ctUbrcios  of  tlw  bridges  to  be  passed,  etc.  The  tires  should 
be  iieitbtr  coiKa\x  nor  convex. 

This  law  wa.i  very  iinfiopiilBr  in  Ifano^-er.  On  that  acontint  a 
new  bill  was  lately  introduced  niakini;  the  width  of  tires  dependent 
Dpon  tlic  number  of  drnught  horses  bitched  to  tbe  fireiglit  wagon, 
ftnch  a  hw  is  in  opemtiott  in  Bavarin.     It  reads  us  follows  : 

Uinitnam  uMili  ot  nhnl  ilm  ol  :^wbfe1c■l  carta,     with      :;  lionn,  4M  to. 

■■  '•     •'      '  2-»b«W       ■'  "        4       "     11.18  U. 

"  "•'•••"  i-whevlai  w^(Oll»     "         a        -      1.901m. 

•»  '        '•     ■•  4^hnlad      "         "»li»l       "     4. IS  fa. 

"  "     ••      '•       "     "  4-wbwkd       ••         "Rioft        *•     ii.l«i  ia. 

KIneeover  three- Fourthn  oTour  roadway*  in  Cnlilbmia  arc  dirt 
foadK  which,  even  when  weM  cnnipacted.  art  readily  dwtro^-ed  b>' 
knife-like  timt.  tt  is  all  important  that  the  law  rcgulatittg  the  width 
of  wheel  tires  be  strictly  enrorcetl  at  onoe.  There  is  certainly  no  nse 
of  apendiBg  money  on  roadways  wilfanat  entirely  dotnK  away  with 
aH  naiTDW-tlred  x-chicloi. 

But  niace  the  noddcil  and  unconditional  execution  oT  the  whcel- 
tifv  law  vi  iinVrd  npan  in  many  qnaitcrs  as  an  art  of  hankhip  (o 
the  cmnmnmly.  it  has  been  proposed  at  the  Coa\-cntwn,  and  «c 
wannly  second  the  proposition,  as  on  initiatory  step  to  making  and 
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»»  cof.vr/tr  itOAt*  cossritvnTtds. 

pfesrrvinK  gmxl  roadwoys.  that  the  tltff«mt  counties  buy  ap 
destroy  all  existing  narrow-tired  vehicles,  insistiug  at  the  same  time 
upon  the  cxclDsire  intn>ductioii  aod  nuploynieat  of  vebtde»  pro- 
vUlcd  Willi  wlicvl  tinn  of  approved  width  in  fature. 


nix  r.KADKS  or  ROAnwA\'S. 

In  order  to  itiMire  a  dry  coaditiott  of  roadways,  it  baa  been  ctis- 
tomajy  to  baiM  thent  somewhat  btgber  tban  the  laad  awr  wbicb 
they  pa»;  the  necnsaiy  naterial  for  tlial  poipase  is  obtained  tnr  an 
increase  in  the  crass-aecttoa  of  the  ^de  ditches.  It  is  requisite  that 
ibe  sab-grade  of  tbe  roadway  lie  abore  the  nean  water  level  of 
Ibe  side  ditches,  <«  that  a  good  fcmndation  fiir  tbe  topping  is 
asaoTcd. 

In  dctenatnii^  the  ptopci  grade  of  a  Mgbway  it  must  be 
BbtiTtil  tbat  tbe  cms  sbwdd  cqmbw  the  fills  as  nearly  as  posihle. 
whcreio  tbe  fact  is  to  be  coosidaed  tbat  the  materia]  in  a  fill, 
thongfa  it  be  taaiped.  win  not,  for  soaae  time,  pack  asdosehr  as  in 
the  onginal  eiEOBiralioa  or  bos  row  ptL.  The  excess  depesoa  upon  tbe 
natntcof  Iheaial  and  tbe  beicht  of  the  d.  anfl  raries  uailHu  llilj  ; 
tbeBK«a  an;  be  taken  at  5  per  cent. 

Tbe  Ofaaioa  ha»  beea  exfvesfed  that  an  wwhititTin  profile  of  a 
lat^*'J  IS  of  soEse  advaoUge.  fcr  Ae  icaataa  thai  Ute  altcRxaiiag 
iaareaje  aad  <facre>5C  of  tbe  gacti\n  fane  ir^aawd  wiB  be  less  tsrioK 
to  the  honcfe.  11u>  view  i»  obaoiete-  It  ia  no*  aMniaf.*!  tbat 
bia  II  ■  aill  Trr  Ttttt  ra  a  hnrimwral  Tbaw  na  an  mailiilliBc  <Trt-b  of 
l«i««f  tlK«Mieki«Ch.    Efip«Giaar»ti>e«n««''«>BO*tsbo<tU 

iaovte-  Vaac^Dce  the  mfpa^  tmmmA  «f  BechMEri  wxfc  lotbe 
ymmiOL  maammak.  vahsK  ft  aha  all  piaa^.  Aat  ja  <siyvc«tttln» 

jnao^HC  iujcMSSBW'  awMnCa  of  CMth  wcac  wanM  ae  ie^anen>      a 
Vb^  «f  eiewgiiBi  AtmdA.  be  aicafc.d  aa  —eh  i 

ImA  a  fatAcr  tfnHaa^e  n  fl^octaa  ootf  naw  a_ 

%aMiM  mmm.  w  te  e  «a  adi<actfr  atatvoiac  rxafac  af  at  kasl 

da.    ineRmrdwi 

h<a^i  n  ftisH 

TiK  sode  dMhsEs  boamwL.  stoaM  be 
Md  tttti.  ao  *ai  «bcs- wcr  loaC  Ike  V 


ropymti'  «'»jw  coxsTRivrtos. 
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rirx   nRRATKltiT   AIiMUWinLR    AND  Cl^TOMAKY   r.RAniW. 

The  Diaximutn  admisHibh;  grades  In  tiigliway  coiistrnctioa  arc 
'nstully  prtKrilx-*!  by  legal  rcRuIutiutw  hi  luoxt  connUiM. 

In  Pniinia  llic  following  stnndnrd'i  nre  laid  down  : 

0.     In  moiinuinoua  cxnintry  I  in  20.  <&  per  cent.) 

4.     In  hilly  country  1  in  2A,  (4  per  cent.) 

e.     In  level  comitr>'.  I  in  40,  (2|-]per  cent.) 

Greater  danaaih  arc  made  in  Hauover.  Tbc  trcliiiical  TTgub- 
tknu  of  IftGO  cnll  for  tlic  fullowiiig  grades,  canvspondtng  to  a,  i  and 
r:  1  in  '.'4,  I  in  .10.  nnd  I  in  40. 

In  Uadcn  the  maximum  grades  tire: 

Main  hiKhwat  s  wiih  I.it>;v  traffic.  5  per  cent. 

Secondar>-  nMtdwa>'?t,  (>  i>rr  cent. 

Mcwntatn  roadit  that  db  not  belong  to  tbc  claw  or  main  high- 
i)r»,  8  piT  tvni. 

On  curves  in  liij:hway».  2  p**"  ***i^ 

Id  Brunswick  the  roadways  in  the  Harz  Mountains  ha\t  a  max- 
imun  xndc  of  1  in  18.  in  the  biHy  country  1  in  95,  and  on  the 
pUina  1  in  SS^-i. 

Sdilesurtx^HulMeiu  allows  gradca  of  1  la  '^4  (usaally)  on  main 
itaways,  and  1  in  IS  on  sccoodary  roads. 

The  old  highnuiya  of  Norm/  were  very  »teep.  Recent  regnla- 
.  pmcrihe  a  grade  nf  1  in  30  for  main,  ami  1  in  15  for  accondaty 
'roads. 

If  the  Irnctive  power  of  the  horse  is  considered,  and  it  in  desired 
to  avoid  additUNial  draufihl  for  a  certain  maximum  toad.  Ilicn  the 
highest  prmti<Aiblc  grade  for  that  loud  i^tiouM  not  be  exceeded. 

A  certAii)  rxprctmoii  ba.s  licett  made  u.m^  of  which  ithowa  the  rela- 
tion of  the  trsrliw  force  to  the  weight  of  the  load.  It  is  A'=  fi  Q 
~r  (O  -r  Q)  tan.  «.  in  which  A'  represents  the  mean  tractive  power 
of  tbc  borae,  taken  at  >  nf  it-t  wrighl,  e(|ual  to  165  poomLt ;  (J  the 
id,  itKluding  the  wcigbl  of  the  wagon  :  G  the  mean  weight  of  the 
E.  10ax&"83tS  pounds;  a  is  the  onjckof  inclination,  ami  it 

cotficient  of  rcristance  to  rood  traction. 

We  ahall  refer  to  this  formula  again  later  on.  where  its  deriva- 

tton  will  be  more  fully  explained.      Q  the  load  in  tbc  above  exprca- 

WkM,  ia  eqnal  to : 

JT—  g  tan,  a 

ft  -t-  tan.  • 
and  this  fomi  ha»  been  utiJixed  for  tbc  computation  of  the  foUovring 
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table,  showing  the  load  (with  vehicle)  that  the  aven^;e  horse, 
exerting  an  average  tractive  force,  can  pull  up  a  continuous  incline 
ha\-ing  various  grades  and  different  coefficients  of  resistance,  with- 
out requiring  reinforcement  at  any  time. 

While  the  above  formula  holds  good  for  all  inclinations  shown  in 
the  table,  it  must  be  stated  that  it  is  no  longer  applicable  for  exces- 
si\-e  grades,  for  the  tractive  force  in  reality-  diminishes  so  rapidly  that 
at  an  angle  of  30  degrees  it  becomes  zero. 
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ll  i>  rtaii^h    stt-n  lii^w  ver\    i^i-tnrrjc-Titi^  is^tTidiTig  grade*  are  lo 
Uk-  irfliSc,  an.i  h»>w  ve-Tv  o.v.-.siikr.iKi-  iht  Te--z:Tfd.  .ainc'tmi  of  tractive 


,i:"  :hc  fT.T.x--  i^^  :h(-  ^-(-'] .'v^. i-v  w;r.  B-h:,-h  ■.■r>L  ~!.fT>;  ;>  'c  V  earned  on. 
1:  ;<  n^;: r.xv:  '■■!  IVx-Vi'Iv--;.  :hf.:  :.  w;-"  t-c  r.-T'Tifd  caarh.  i^  asce:id- 
;nj;  !■.  ■■.iHi'n-.',\  :,,-,i -.v,;;  r.  l'-'-'-i  ."■:"  ■]  :::  --  :-:.nT\:-\  orrcnnphsh  long 
rcji.-ho  n.:;.  :;;c  ^.■'■•^■-  :.:  :-.  :~-.-\:.r.ii  :.;.'.  T'r-.r.'.  -.s  snrl3  a  grade  is 
t.x-  srwj-  :■■•'  .■.-,^  :>.  :-..:  :.V\-;-  •  ;!.<  m-.-.'X  :■:.  ;Ti^'-.T-.£riait~  of  1  in3t> 
:.•'  "i  in  SS  ihc  iTi-.:  Tn^.^  X  Vfv>:  r.r  '.^'  f,  i/iTU't-  r^int.,  \tui  for  s  oontin- 


uoiu  roD  at  tliU  gnit  the  grade  i^TinuM  not  cxccvd  1  in  38  tu  1  tii  40. 
In  deicetuliu|{  at  such  a  sytewi  u-iUiuuI  Imikes,  a  gnde  of  1  in  Ifl 
is  coti5l4krtU  as  datiKeroua  :  1  in  30  a&  not  advisable  ;  1  tn  'i'i  ncccasl- 
tslcM  a  otrcTul  mantij^vinciit  of  thv  aiiininU  aii<I  tiiodrndoa  of  the 
RpMd  :  I  In  24  on  wdl-pavcd  roadways  te^iiirvs  that  the  bonet  be 
held  firmly  iii  check  :  and  otily  at  I  in  Sff.  attd  under  condittous  at  I 
in  40  Id  1  in  45.  is  il  safe  to  traiel  over  long  s>tn;tcbc8  at  a  trotting 
{{ait  wilbont  the  application  of  brakes. 


ClOati-SItCTlOX  OP  COUXTRV   KOAD. 

The  limits  in  width  of  artificial  country  roads  liv  between  10  and 
fiOfcrt;  of  the  fortncr  vridtb,  nIxHtt  13  feet  —  cxcrptioiult}-  l<i  feet — 
are  nlillml  fur  ihc  tniicadainircd  |xirt.  .iiitt  two  feci,  or  three  fcft 
rewprclivclj'.  tor  the  bani|nct(c<i  or  tihoulilvns.  To  these  i)itnea«iaitu 
are  tii  tx  added  the  widths  of  the  ditches. 

Bockellierg  Miys  desirable  widtki  fm*  th«^  metaled  part  of  roads 
are :  with  slight  traffic,  ftom  11  ft.  3  in.  to  13  ft.  3  in.:  with  moder- 
ate tiaSk,  tram  IS  n.  n  in.  to  ID  ft.  3  in.:  with  larger  traffic,  from 
15  ft.  S  in.  to  IR  ft.  9  In. 

The  widths  of  French  ronds,  as  i^ven  by  Sganttn,  ore  o-i  follow* : 

.■<  tilrt-R«d  IVxiUa.  RtadL  TMkl  WUUl 

Main  rnadi.  ±1  f«et  0  incbea  .51  foittlncbe*.  «B  fcvl  i  luclMa. 

Drpartniest  roaib  V    "  lU    "         .     IH    "   8     "       . .  .10    "    4    *■ 

PnactlMl  cotiety  nxuU.    «    "    6     "  .    |»     "    B      ■'  ICi     "    8     •• 

CnmaHMnwlt  -I   '■   0  l«    "    5  .»    •*  ft    *• 

In  HoUautl  :  width  ofmnalcil  [wttion  of  roatl.  14  fixt;  width  of 
rsiMd  b«nquL-ttr*,  one  on  eiich  siite,  incliidin);  iheir  sod  mefnient, 
twice  12  fcct.  total  width.  S8  feet.  On  roads  of  leu  importance 
lhc»e  dimenaioos  are  reduted  to  10  fret  -t-  twice  6  feel  ^  22  feel. 
F.  Colliogwooil,  E.  1'.  North,  and  J.  J.  Owen,  say  : 
"We  think  tlie  width  of  road  metal  or  other  oaveriag  should  not 
be  lew  than  Id  fert.  except  wbcre  all  trailic  i»  %-cTy  slow,  wbeie  13 
l<«t  majr  saswet.     Thin  in  a  matter  for  the  jntlgment  of  the  cnKin- 


Vcrr  narrow  roads  nre  disadvantageoos.  because  tl)e>'  wear 
badljr.  Since  on  thetn  ibe  draught  animals  pnfcr  the  middle  of  the 
mad,  nit»  on  the  itide  and  a  boK'ft  back  in  Ihe  middle  arc  soon 
IbniKd.  Kxperience  proves  that  witliia  the  osnol  linits  of  road 
wMthi^  ttw  npcaaea  fijr  matntaining  broad  roods  m  lea  than  for 


;u 
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uaiTow  rondii,  if  tmth  nre  sutijecle<l  to  the  «amt?  amoant  of  tnflic; 

The  widths  of  our  Calitbnvia  country  roads  var>*  frotu  30  to  80 
fecL  The  latter  width  is  wastcftil.  because  the  largest  stied  agri- 
ctiltuml  vehk-Ie*  kiiov,-ii  lo  tht  nuihon*  can  (wfelj-  |kuk  each  other, 
<;vcn  Oil  cur\'cs  of  !Hi  feirt  jutcrior  radius,  on  roads  40  feet  wide. 
Thirty-five  feet  of  roadway  wkith  is  enough  for  a  ngular  traffic  of 
font  pr\liitar^'  whiclc*.  \Vc.  therefore,  arc  io  favor  of  limiting  the 
width  ol'  our  Califomta  country  roadways  iu  agrkmltural  sectiunv  lo 
40  feet,  which  diareosioDs  might  be  iacicaaed  lo  SO  ftxt  near  large 
citks.  Good  ro8dwa)'s  of  from  10  to  35  feet  is  width  should  meet 
•Ujttst  demaodsiD  Don-agricultnral  dislnctft. 

To  can>'  off  the  nin  wain-  as  speedily  as  ptxstble.  and  thus  to 
iwemit  tbc  soaking  of  the  subsoil,  a  lateral  £^11  or  side  slope  is  given 
t»  the  nud.  ( )i  coBT-ae,  this  etid  would  be  better  nache<l  by  »lcep 
tluu  by  gentle  slopes ;  bot  il  is  to  be  inucuitiaed  that  sleep  side 
slopes  reader  tbe  tiafic  difficnh,  and  on  roads  froaea  sltppoy  beooox 
aerioctsly  daageruQa.  Usually  tbe  middle  of  tbe  road  is  ronodcd 
Hfee  as  arch,  white  tbe  sides  form  iodtixd  planes. 

BxccpcioBs  to  this  rule  aiv  found  on  vdl  constructed  mooutaiB 
nadK,  wboe,  in  order  to  lednce  tbe  daoj^er  of  i-dicSes  altdios 
toward  tbe  precipttoos  raltey  fade,  tbe  Upptoe  lonos  an  ttidtaed 
pbac  pite^ria;:  toward  tbe  BOaBXain ;  in  wfaich  case  the  dratttage 
froai  Rnd  and  naoaBtaia  slopes  ts  ooodsded  b^  F*pt^  or 
cohneits  endcr  and  aovm  tbe  roadway 

Siace  tbe  died  of  tbe  satfacx  waler  fijOows  die  line  at 
devest,  wbieb  is  ooi^ieed  of  tbe  ka^StuJaaJ  and  lateral  filla  of 
tbe  toad,  ibe  side  skpe  AooM  he  Mcwbal  les^aled  b^  the 
giadicat  of  tbe  tvad ;  leas  side  alope  AottM  be  ptrcn  on  steeper 
raad  f  laduk.  Son,  wumgh  jndl  wsa  be  HWwed  to  pcet<ait  tbe 
nia  VMer  froa  raaame  off  acartc  in  die  divectiaB  oT  dw  road,  ia 
wUdk  caap  it  aitgbt  caw  Ibc  aaiijuin  (vt  cf  ibe  tD|ifiB[<  XTapfea- 
bach  oSvertvd  en  roads  wboe  tboe  nAes  wae  riidaird.  tbat  ou  a 
fcade  of  -ir  tihe  ssface  was  maddtr^  on  gradeK  from  A  lo  A  efean. 
•ad  thai  OB  padcs  of  i\  tbe  raan  be^Mi  U  aekriome  oa  arcnmit 
of  tbe  wwwag  cat  ea  UR  waniK  gnn^ 

XesBCTjas  rnwK  tbe  feSkmmg  taUe  of  arilatJe  side  sLafes  for 
aiad  dbt  Toadri  of  dncRMt  pradcs. 


I 

dratttage 

■  caacad^^^ 

I  ftnaof  V 

4 


7» 
4» 


f% 


cuRvm. 

The  smallest  radius  oi  ctir\>aturB  allou-able  on  roads,  chiefly 
dcptnds  upon  the  maxittiuni  length  uf  teams  frct]urnlt»K  the  roaU. 
Tbcfintknlly,  Ukiiig  tbc  maxitiitiai  length  of  tenia,  vtz.,  length  of 
vehicle  and  ihi  Tour- hone  apmn  eqitnl  to  40  feet,  in  order  to  rrtnin  iiaid 
team  on  a  macailiiiiii/^d  or  ltnpio%'ed  roadway-aowti  13  feet  wide, 
tbc  mininiutD  intmar  radius  of  cuTvatunc  should  bv  about  100  kvt ; 
75  feet  wbeti  id  feet,  and  06  feet  interior  radius  wtieu  18  feet  wide. 

In  Saxony  the  permissible  minimal  radii  are  as  ro11o«*»:  on  prin- 
cipal rOMK  ^h  fc^^t ;  *■"  rvxids  on  which  loga  arc  irumporicd,  100 
feci :  on  onliiury  country  roads.  3fl^s  feel. 

In  France  on  ilie  Orleans  ronds  the  minimal  radti  are :  on  main 
PMds  and  department  roads,  l*M  feet,  but  );cncniliy  105  feet ;  on 
princiiMl  oounlry  roads,  4t>*s  feet. 

We  would  propose  fur  our  California  country  mads  of  40  feet 
width,  a  minimum  intciinr  radiiw  of  i'ur%-atuTc  of  DO  feci,  and  of  W 
feet  width  a  mininiutn  interior  radius  of  81, U  feet, 

• 

t 

It  wotild  go  outside  of  the  proposed  programnie  to  enter  here 
in  n  distnmon  of  all  the  technical  and  Bnancial  points  to  be  wdxbed 
when  raakiti)!;  tbc  final  choice  lietwren  the  diflcrcnt  poMtblc  riMtl 
routK  to  connect  inipurtant  jxiints. 

The  general  principles  followed  in  railroad  location  hold  good 
facte  a\*o.  Mnkc  the  line  as  short  a»  practically  eoaststcnt  with 
eaity  i^nAe^,  f^entle  curves.  ko(kI  droiitagc,  cheap  aupply  of  toaterial 
■nd  lightest  work  iu  building. 

Tile  L-ngineer'ik  re|Kirt  on  the  conMniclion  of  a  praposed  new  rood 
abimU  be  accompanied  by — 

1.     A  general  map  oa  a  scale  of  from  iai»f  to  ndWn. 

3.  A  detailed  map  on  a  scale  of  from  ■!«  to  tJn. 

'S.  A  longitudinal  <iectioti  on  ■  scale  of  the  detailed  niap  as  to 
borbontal  di^ilances,  and  on  a  scale  twenty-five  ltnic» larger  aa  to  de- 
TBtiuns  antl  tifjiired  with  reference  to  cstabliftlicd  bench  narlo. 

4.  CrtMA  Aectitms  where  ni:«ded  for  a  thorough  andmttaading 
of  Ibe  t)ropcnc<l  iniprovcmcnUi. 

fi.     Dcsigna  of  required  culverts  and  bitdfjea. 


M 


CONSTKUCTION   OP    JiKK   BROKKN  STONR   ROADS. 


Ktlliugs  made  with  Katidy  wil  usually  receive  skipes  with  iucUna- 
tioi»  or  2  ha$e  to  I  i>erpeiidiculHr.  and  whtru  done  willi  better  soil, 
1  on  I'-j.  Murtr  gentle  slapC3>  arc  required  when:  the  roadbed  tft 
exposed  to  high  waters  or  watTs.  Steep  hill  slopes  that  niit;ht  cause 
A  sliding  of  the  Jill,  should  be  cut  into  steps  before  the  roadway 
cmbenkment  is  placcti  upon  them.  Excavations  for  fotuidattons 
receive  slopes  somewhat  steeper  than  I  on  i;^.  consistent  with  the 
character  of  the  soil  ;  with  sound  rock,  slopes  of  I  on  ^'^  are  usual. 

If  on  long  slopes  the  velocity  of  the  running  storm  n-atcr  i» 
greater  than  the  nature  of  the  soil  will  withstand,  the  slopes  are  ter- 
raced, that  is,  they  are  provided  with  horizontal  offsets,  benches  or 
bermcs.  If  the  depth  of  the  excavation  docs  not  exceed  S  feet,  the 
slope  usually  has  a  hernie  at  the  height  of  the  crown  of  the  road. 
In  deeper  cuts  the  bernies  should  be  verlic-ally  distant  alx>ut  7  feet, 
beginning  Iix^m  the  bottom  of  the  ditch.  More  pcHect  drainage  is 
ftttiiineil  by  giving  the  lieiiches  a  co1)bleiton«  gutter  on  the  outer 
side  to  rrteive  the  surface  water  frum  the  portion  of  the  slope  abo\*e 
them.  These  gutters  discharge  by  means  of  paved  drains  into  the 
ditches. 

On  Rwampy  soil  complete  sticce^ts  in  filling  h  assured  by  replac- 
ing the  muck  with  sand.  The  same  can  be  accomplished  by  dump- 
ing «nd  through  an  excavation  in  the  sward,  until  (he  muck  Ls 
forced  aside  and  the  sand  has  reached  tbe  solid  ground  below.  In 
most  cases,  however,  particularly  in  bogs  of  great  depth,  this 
method  is  too  expensive  for  application. 

If  above  the  ^"ery  sod  ground  there  should  lie  a  tjearitig  stibium, 
then  the  roadbed  might  be  constntctcd  on  it  with  vcr>-  light  peat. 
Thi.s  filling  should  only  be  high  enough  to  keep  the  rising  ground 
water  from  reaching  the  subgrades.  On  both  sides  of  such  roads 
benches  arc  left,  often  of  oonsiderahle  width.  The  side  ditches 
outside  of  these  should  be  made  very  broad  and  sliallow,  and  lia\-e  a 
free  outlet. 


4 


PKAtKAGB. 

The  drainage  of  fat.  wet  soil  is  effected  by  means  of  tiles.     The 
circular  tilt*  are  best  laid  lengthwise  to  the  truck  on  each  side  of  it. 
and  not  le.<ts  than  IS  inches  below  the  subgrade.      Thej*  have  bk 
average  fall  of  about  1  in  lOO  ;  minimum  fall  1  in  1.000.      At  shot, 
intervals,  say  from  36  to  100  feet  distant,  arc  placed  cross  drains  to 
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r.i' 


diKhjuBe 


valcr  into  the  side  ditches.  These  croas  draiiu  receive 
■  gretleT  ta\l.  My  up  M  I  in  'lO.  Generally  2^  to  S-incli  inpes  we 
snflidcnL  It  h  advanuseotu  to  bed  tlieac  tiles  in  wcU-nimtned 
bftck  frngRicots.  and  lo  co\cr  theni  with  ntad  mclnl.  Be  c-crtain 
that  the  tiles  are  cotrectly  laid,  «iid  that  iiolliing  intcrfcrei^  with 
their  free  dLwhargc. 

SIUIv   DITCHES. 

SiAe  ditcbm  arc  providctl  to  dry  the  main  body  of  the  road,  to 
dnun  off  the  raiuwater.  aiid  to  eiidoHe  the  road.  Ditcher  should  he 
cmp1o)'cd  in  cottnectkm  with  rottd  fillings  of  less  thoo  'i*>  tachcs 
in  hci|{ht.  and  ill  ■!!  excivntiook.  The  ditch  xlopes  thould  be  nt 
letct  I  iM  lyi,  exceptionally  I  on  I.  The  iaterior  slopes  of  aide 
ditches  are.  of  necessity,  flatter  with  roadtvavii  constructed  and 
maintained  with  rood  nachincs,  th<r  ranximnm  attainable  dip  of  the 
acanptDg  blade  of  tlie  patleru  lii  lue  limitinK  the  steepness  of  tbe 
WMlb  of  ditch  bed  at  Icist  IK  incbca,  depth  of  dttdi  from 
to  -to  iiK-hct.  Tlir  water  surface  in  ditch  ahould  not  reach  to 
•ahjCTsde,  but  remain  at  lenst  12  incbet  helonr  tlie  crcnini  of  ibe 
mad.  The  loni;ttudiii,)l  fall  of  the  ditrh  follows  the  confiKtiralioo 
of  the  general  toiN>^m[ihy.  that  is,  the  natural  dralnaKv.  When  the 
Utter  b  tn  be  aided  artifidally.  giwlcs  of  not  less  than  1  in  800,  or 
Mill  Ixrllrr  1  in  &00,  will  t»iially  answer, 

In  ab*nrbin](  w>il  lc»»  fidi  i%  HufSdent,  and  in  cerlun  ruai  evta 
lerel  ditches  are  pennta&lble.  The  aJopcs  of  the  tUtehefl  nmat  be 
protected  where  the  ^radc  i<<  raiuideniblc.  Tbiscan  be  accoapliahed 
by  sod  levetment*.  rii>-rap]iifig,  or  pnx-tng. 

In  fnounlainous  countries,  or  deep  cuts,  paved  gutten  of  fratn 
30  to  60  indKs  in  width  arc  used  iu  place  of  diiclm :  they  arc  also 
pfeJerable  tn  all  narrow  paaMge*.  Grade  of  pa\'c<l  cohbte  sCOdc 
li;BttR»  fOinuld  be  from  I  in  100  to  I  in  120. 


■■oto 


CtJI,VT.RTS,    CANALS,    BRIDCBS. 

The  drainage  from  the  roods  ought  to  discharge  speedily  into 
existing  creekft  and  riverii.  To  this  end  It  is  oftea  neemmrr  to 
conduct  the  water  acruiiei  ihc  road-bed.  Booc-calvcTts  used  fot  this 
purpMc.  thould  have  Dot  lesa  than  20"  y  SO"  cw  RCtion,  and  if 
pipes  are  used,  they  should  hare  a  mininum  diamfter  of  10  tadMa. 
In  districu  mflering  little  fnnn  severe  irwu  the  top  of  soch  dntss 
Buy  be  aitnated  24  inches  bdow  the  crown,  otfarrwise  SO  incfacsk. 

In  preporiug  de<igtu  for  new  coaom-  bridgca  the  weight  of  a  lea 
too  atcata  road  roller  shoald  be  considered. 


no 


COrSTRY  KftAf)    COSSTRVCTIOS. 


cnoics  OP  sroNB  road  co\'eRiNC. 

When  trvnting  the  qoetttion  in  what  manner  a  stone  road  should 
be  coiistnictcd ,  the  existance  or  nbsence  of  Kuitable  txmuI  building 
matcriaU,  the  first  cost  of  pavement  and  charges  for  matntenaooe 
should  primarily  he  (.'oostdcrcd.  If  tbat  docs  not  decide  the  choice, 
the  following  ol>servations  will  assist  in  solving;  the  problem. 

Stone  paved  roads  ovte  their  Aolidilj'  and  durabitity  to  the  lanjer 
^ed  stones  that  form  the  covering,  which  topinngs  are  particularly 
suitable  for  heavy  and  iniporlaiit  traffic.  Stone  paved  roads  arr  pre- 
ferable in  towns  and  villages,  for  the  reason  thai  they  cause  little  dust 
and  mud.  They  arc  also  advantageous  in  sections  whidi  are  ver>'  di» 
tant  from  the  place  of  f^toiie  supply,  and  wliere  on  that  account  tbe  cost 
of  dressing;  the  stones  iu  the  quarry'  is  ioMgrnlicant  in  comparison 
with  the  iKavy  frcigfit  chargers,  because  iu  tiK  oonatnictioii  Bod 
e^>ecial1y  in  the  maintenance  of  a  stone  paved  road,  less  matciial 
■is  required  than  for  fifst  class  broken  stone  roads. 

Althotigh  the  tirst  cost  of  stone  paved  roads  is  higher  than  that 
of  another  character,  the  light  repairs  necesntated  by  the  former 
make  Iheni  rather  cheaper  in  the  end.  The  broken  stone  roads  on 
which  much  surface  wear  and  tear  takes  place,  are  more  suitable  Ibr 
light,  rapid  transit  than  for  heavy  trafRc.  It  !.■>  claimed  that  they 
keep  Iwtter  on  unstable  ground.  But,  certainly,  io  damp  sections, 
as,  for  instance,  in  woods,  and  on  very  ntoist  sobsojl,  broken  skmk 
co^-erings*  are  not  suitable,  for  when  wet,  they  sufTer  particularly  by 
the  traffic;  under  such  conditions,  stoue  paved  roads  are  preferable. 

Again,  the  repair  of  broken  stone  roads  is  always  annoying  to  I 
the  tnifTic.     Broken  stone  n>ad.4  require  careful  maintenance.      When 
neglected  they  suffer  to  such  a  degree  a^  to  become  useless  in  a 
comparatixTly  short  time.     The  cost  of  reconstructing  spoiled  broken  fl 
stone  roatls  nearly  reaches  that  ol  tlie  original  con^tT«clion,     Ilcticc.       ■ 
on  inferior  and  distant  roads,  which  lack  the  bcnc6t  of  conii>eleut 
supervision  and  maintenance,  cheap  stone  pav^cd  roads  are  preferable, 
(or.    even   when   badl^-   maintained,    they    don't  go  to  entire  ruin, 
and  under  tbe  mo^t  unfavorable  circumstances  always  offer  suitable 
material  for  rebuilding. 

Tbe  advantages  of  broken  stone  roods  are  tbeir  coinparatiTdy 
low  first  cost.  Again,  they  oflfcr,  when  somewhat  cared  far.  « 
smoother  surface  tlian  the  avYrage  stone  payments,  for  that  reason 
tbey  present  less  tracti\-e  resistance  to  wagon  traffic,  are  pte- 
ferred  for  |>a8sengi.-T  traffic   and  vnusc  lcs»  noise. 


i 
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CODSTBT  itOAD  CVHSTHrnTins. 


«u 


vrrittriRD  nittcK  roads. 

Vilrifietl  brick  roa^  arc  uttAuitcblt  kir  Itcary  traffic,  on  acconnl 
of  ibc  mull  rasisUDce  the  clinken  offer  to  m»htaK.  but  tbe>- 
answer  yvry  well  for  liKbi  traffic.  By  reason  of  tlie  usual  higfa 
price  of  \*itHfied  brick,  thh  kind  of  a  ro«d  is  only  founil  wlicrc 
ttalural  stonefi  arc  wsnting.  or  where  ttieir  use  becomes  too  expensive 
oo  Kaiunt  of  frdghl  dtargcs.  Again,  simir  clinker  towXs  rrqiitir  a 
thin  mud  oovcriiiK  for  their  protection  against  rapid  wear,  they  are 
iNot  imitcd  in  sheltervd  locililicft. 

Clinker  pax-emcnts  were  liiBt  tised  on  an  extensive  scale  in 
Hoiliind,  from  wlicre  tlie>'  were  inlrcKlncv<l  into  I'russi*.  There 
tliesc  roads  give  irrcat  satislactioa  and  appear  to  cost  less  than  roads 
invcd  with  imported  sioite. 


TKANSVKRSR  CtlKTOlUS  OF  STOXR  ROAW. 

Far  narrow  roads  n  basket  line  whose  flattistt  part  forniit  the 
ODwn  nT  the  road  is  suitable.  For  broad  roads  two  gently  inclined 
8tt«ij(bt  lino,  rounded  off  by  a  short  circular  arc  nt  the  ocnler  of 
road,  give  a  good  Ibrm. 

Nctsenius  states  that  gravel  roadt  of  11  >^  feet  width,  having  s 
flat  archtntt  of  A  of  rood  width  an  total  riac,  wore  better  in 
Hauo\-er  limn  aimiUr  roads  having  a  traoflverae  contour  of  two 
tangent*  joined  by  a  shnrt  circular  arc. 

The  car^*attt^e  of  broken  stone  roods  must  be  nil  the  KTvnkT,  the 
poocer  the  mad  metal,  for  it  is  more  difliciilt  to  cau<«  the  Uied 
of  the  Rtonn  water  from  unetTn  and  dirty  roads  than  troin  smooth 
coverings.  Oa  kn-cl  grades  the  total  rise  of  A  road  width  batiitablc 
'  the  average  broken  4toiie  rocut  with  circitUr  tr«n«>-<ne  contutir. 

.  of  /*  OQ  grades  exncding  1  oii  343. 

Ulth  vitrified  brick  roads  the  total  rise  should  oot  exceed  i*«; 
•^betn){  usually  token. 

♦         «*♦**•* 

BKEAKtNn    STONH    VOB    KOADS. 

The  atone  ought  to  be  broken  in  cubical  pieces  of  obottt  cqttal 
««:.  Flat  and  splinltTy  pieces  are  objectionable,  because  the 
streni:th  of  fragments  diuinlshes  the  more  ibey  difTer  in  form  firom 
cubes.  Tbc  road  nicla]  should  itut  be  btuken  finer  than  u  positively 
miltircd,  hecatt*e  the  Mualter  the  fragments  the  greater  tlie  wear  and 
tear  ol  the  road'CO\-criag  they  Ibnn. 


i^ite 
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COVSTRV  ROAD   C0U8TRVCTI0S. 


The  road  metal  cau  be  pnTwred  by  haoiJ.    In  tliis 

laborers  use  for  stone  breaking,  cither  short  handled  heavy  hanimeis 
with  which  they  hrvnk,   in  h  sitting  {HUttin;,  the  stone  on  a  larf^ 
sloiie  —  llie  anvil ;  or  long   handled  Itgliter  hammers  with  wliich^ 
thiiy  strike  in  a  siandinK  posture.     Unch  lahurcr  \s  providi^d  VTitbH 
gauge   rings   through    which    the   broken  hIoiks  miist  |)as&.       Tbc 
average  amount  of  btone  broken  by  a  good  stoue  breaker  is  nooord-j 
ing  to  Codringtnn  as  follows: 

Knrd   silicioiis  stotieK  and  igneous  rocks,  1  to  1|4  cubic  >'S 
per  day  :  granite  '->  cubic  yard  per  day  ;  liver  gra\'el  and  field  stones.' 
a  to  4  ctibic  yards  per  day. 

It   is   claimed   that    more  work  is  done  n-tth  the  long  liaudk 
striking  hammi^rs  than  with  the  short  handled  heavier  hammers,  hut 
that  the  stones  broken  on  the  stone- anvil's  give  more  nuirorm  and 
better  road   tiietnl. 

While  stone  breaking  by  machinery  is  a  great  deal  cheaper,  the 
road  nidal  thus  produced  does  not  come  up  in  (luatity  to  tlic  hand 
broken  one.    Of  course,  the  use  of  steam  stone  breakers  is  only  ju^iflcd 
where  this  machinery  can  be  kept  constantly  at  work,  and  where  the 
cost  of  transportation  from   the  quarries  to  tbc  stone  breakers 
small.     Kor  extensive  operations  stone  breakers  arc  always  cmplo\-edj{ 
but  the  breaking  of  small  quantities  of  rock  I'unitshed  by  ituignifi^ 
cant,  isolated  qnarries  Ls  better  done  by  hand. 

A  complete  stone-crushing  plant  consists  of  an  engine  moving; 
breaker   which   crushes   the  stune  :   an   elevator   which   raisrs   the 
broken  stmie  to  the  rotary  screen  ;  a  rotary-  screen,  which  separate 
the  broken  stoue  into  three  ^xes  and  deposits  it  in  bins,  which  easil) 
discharge  into  dump  wagons.       A  rejection  s]K>ut  retunix  the  ii 
perfeclly  broken  stone  to  the  breaker  to  be  recrushed. 


I'lTRNACU-SI^Ct   ROADS. 

Recently  furuaceslag  has  been  employed  with  great  success  in  plao: 
oC  broken  stone  for  road  covering,  the  niodu.-;  operandi  Jo  buildiiiK 
such  roads  is  the  same  as  that  just  ilescribed  for  broken  stoue  road 
Since  common  slag  is  unsuitable  for  road  making  on  account  of  lE 
brittleness.  it  rausl  be  specially  tempered  for  such  purposes.     To  it 
eud  the  slag  is  run  off  into  pits,  there  covered  with  coal  or  slag  bog-'l 
ging.  and  permitted  to  coo!  off  slowly  in  order  to  become  dense  aai' 
granular  upon  solidifying.      Sticb  slag  offers  to  breaking  about  ibr 


wuat  vrtistxoK  as  tusall,  with  wliicb  it  Dearly  cunprto  u  lopfdni 
matcnal. 


CKAV'EL    KOAIW. 

The  thickness  of  tlic  tnetttliii};  oui;ht  lo  fce  incPE«>c<l  by  »Mir- 
or,  brttCT  still,  by  ODr-lhinl,  if  gTAwI  aud  coftme  uml  arc  the 
oftly  nwd  mflttriabt  xt  hand,  fiuch  roads  can  be  built  wtth  a 
fimndMloa  la>'  '  "i;c  grawl  or  c<)t>b|c»,  or  of  utiifitmi  and  finer 
gravel.     It  is  .1    '  I-  to  cfttiittntct  ftuch  rood*  in  two  la>rrt.  and  la 

tdH  cflcb  of  theiD  by  itwif.  The  use  of  border  Ktanrie  U  dciiinibk 
with  Krarel  rfxtd^,  alUiough  it  is  oneti  omitted.  The  chxructeristir 
diflcrence  between  the<«  rxKids  and  hToken-stoDc  n>ad«  lies  in  that 
gravel  Toacb  contain  a  mad  metal  mmcwhal  rounded  ofT,  which,  on 
that  account,  caunot  Ui  itself  form  a  well -com [>actcd  cobctetit 
cortf. 

A  cvmentinf*  tnatenal  for  filling  the  inlcr«tices  i%  thcTeTore 
needeil,  that  is.  somethinx  uf  tlie  character  of  a  bindiuK  tnalerial. 
Socb  is  asoally  found  m  the  ir(}iiirec)  iitiantity  with  pit  gravel,  but 
washed  river  gravel,  which,  when  looaely  dumped,  contafna  fnim  40 
to  4*i  per  cent,  of  voids,  needs  an  addition  of  auficicnt  loam.  To 
secnre  a  gwod  mixture  it  i*  well  to  fipread  the  loam  unifomil)'  over 
the  f^vel  layer  in  situ,  and  to  treat  the  whole  with  rakea  or  har- 
rows. To  asfliM  toward  a  better  brrakin){  up  of  the  loam,  it  i»  ileair- 
able  to  let  it  lie  in  the  air  for  some  Itmr,  and,  if  pixntblc,  to  let  froat 
act  npon  it. 

The  nrsi^ancc  of  gravel  roods  depends  u[Mn  the  neitilaoae  of 
their  binding  material.  During  dry  wenthei  it  iit  vrry  pTcsaant  to 
drive  npon  gravel  roads,  but  during  continued  wet  weather  tlicy 
begin  toaoftni.  Gravel  roads  always  ntjiiirr  careful  maintenance 
to  aecnre  m  speedy  ^ediling  of  the  ntiirm  water  and  to  awiuie  a  fill- 
ing in  of  eventually  formed  tuts.  The  conatruction  of  gravel  rooda 
to  ctutomary  in  diatricta  in  which  gra%xl  abnunda  tad  other  Mtonei 
■IV  Msrce.  Gravel  rttada  arc  particularly  rsBDBtmciHbblc  In 
loealitiea  in  which  little  rain  fitlU,  or  where  only  light  traffic 
take*  place  daring  the  sutnmer  and  little  of  it  daring  the  winter 


In   a  recorded  aggregate  lengUi   of  14,310  mitea  of  CaliEornia 
tr>-  roadways  wc  fittd  3,287  mili-a  of  gravrl  roada,  or  iboni  10 
t.  uf  the  total  araoaot. 


EARTH    KOADK. 

About  7&K-  per  cent,  of  the  country  roa<U  in  California  bcloogi 
this  class.  Their  extraordinary  widths  necessitate  particulai"  care  m'' 
to  proper  draiiinge,  wilhotit  wliicli  tlie  lonmy  reaches  of  our  nwd- 
wflys  soon  turn  into  quagmires  during  tbe  rainy  wasou.  It  is  well 
to  olxsen-c  licrc  that  with  wcl  or  clayey  roadways  surface  drainage 
alone  is  not  Huiliclent.  Without  iinder-tlminage  the  crown  of  such 
roadways  will  only  dr>-  by  the  slow  process  of  cvaporatioji,  during 
which  time  the  lopping  becomes  more  and  more  rutted  by  the  poss- 
tttg  traffic. 

A  sub-draiti  in  such  soils  will  not  prove  efficient  for  more  than 
almiit  12  feet  oil  each  side.  Hence  two  linesof  longitudinal  sub-drains 
are  needed  on  those  parts  of  our  Califoiuiu  country  roads  that  pass 
through  wet  places,  low-lying  lands  or  clayey  soils. 

.\s  said  before,  nnglnzed  round  tiles,  about  3  inches  in  diameter. 
and,  under  certain  conditions,  joiiiled  with  loose  colluni  arc  mo5t 
suilahic  for  sub-drains.  The  bottom  of  the  tiles  should  be 
laid  both  to  the  proper  grade  and  below  the  frost  line,  after  vrliicli 
the  tile  treuch  is  filled  up  to  sub-srade  with  clt^n  gravel,  small  Geld- 
stones,  road-metal  or  broken  In'icks.  The  crotss  draiiLs  arc  also 
made  of  unglazed  tiles,  with  the  exception  of  their  outlet  section;, 
which  fihould  coosist  of  ntriGed  culvert  pipes.  Regular  bran.^ 
pipes  .-should  connet-l  the  longUudiiinl  iind  cross  tiles. 

On  level  reaches  the  lateral  roadway  sIope.s  fur  surface  drainase 
should  not  be  less  than  1  on  24  ;  and  side  ditcliesshotdd  be  pnivideti, 
it  nece-ssary,  ns  previoujily  indicated.  I'inally  u  rn]>id  discharge  «f 
the  side  dilche.'i.  if  required,  through  adjacent  lauds  is  of  the  Wian-i 
importance  to  roadway  preservation. 

Trees  should  not  l>c  allowed  on  the  sides  of  dirt  roads,  bccau^ 
they  impede  the  drying  actions  of  the  sun  and  wind.  ARftin,  that 
watcrsceking  roots  arc  apt  to  creep  into  the  drains  and  thu^  obs>tmct. 
if  they  do  not  prevent,  the  function  of  the  tiles. 


No  filling  shotild  belMought  up  in  layers  exceeding  9  inches  in 
depth,  l^uiing  the  rolling,  sptinkhug  should  be  attended  to  wbtn- 
ever  the  character  of  the  soil  requires  such  aid. 

The  cTos.s-section  of  the  roadway  must  he  maintained  dariastlie 
last  rolling  stage  by  the  addition  of  eartli  as  needed. 

On  clay  soils,  a  layer  of  sand,  gravel  or  ashes  spread  on  tl)- 
roadway  will  prevent  the  sticking  of  the  clay  to  the  roller. 


COPSTMr  MOAt>  COSSTXOCTtO.K. 


As  pccnoDftiy  QrpisiBeQ.  isft  nnvuntitc  IducIks  to  the  nswl  stRncc 
sboutd  be  given  by  tbc  heaviest  rutlen  si  baoit. 

BcfijR  the  earth  toad  is  opened  to  the  traflK-,  the  wde  <lilcl>o 
•tboiild  be  <ieftued  kdcI  left  with  the  drain  tUin([  in  Kood  trorkiDR 
order. 

nartb-rosds  cma  be  impnivvd  tcntporardf ,  when  wet,  hy  laytn 
of  tmuh  docdy  packed  and  Covered  with  pit  gravel. 

Since  wet  Htid  toppiag  offers  lc»  tractive  rcautincc  than  df>' 
aand.  stnAy  rawls  should  not  be  drained.  Such  ruwl*  tOMy  be 
itnprond  by  a  (t-iacb  Uvrr  of  sood  riay.  A  tappiriK  of  dry  ircd 
or  manh  fjass,  etc.  fanpcoii'es  tbc  suifacc  of  sandy  nwd».  Bod  main- 
tains tbb  conditioo  for  some  time.  Aboat  4.7  per  cent,  qf  tvadnraya 
ta  Calitomia  sie  sand  roods. 

On  cla>-i:y  nxidways,  a  layer  of  HUid  acta  bcneGcially,  atid  all  dirt- 
roads  ate  grvally  iiiiprox'ed  by  road  nwUl,  furnace  slag  or  gravtl 
coattng&. 

Gartb-roadA  are  leadily  repaired  by  a  jadicioi»  um  of  road 
mafhincs  and  road  rollers. 

l*loaglM  and  wroop  M-nitwn»  Ntinuld  nnt  be  umkI  for  thii  purpose. 

Thew  repairs  should  be  attradcd  lo  particularly  in  the  spting  of 
the  year,  and  wheuwer  tbc  roadway  liccotncs  nitled  sub6c«|UcniJy. 
tt  is  beat  to  coniRiciicv  by  Hf;htly  Mcrapinf;  at  the  xide  dilchcK,  and 
openltng  tnwanls  the  middle  of  tbc  roadway:  foltowine  the  work  np 
and  fiobdiing  it  vilh  the  heaviest  toad  rollers.  Kolr5  whicH  an:  not 
thualy  filled,  xhonld  be  leveled  up  with  grAvel,  htigging  itr  other 
luitable  mntcrul,  aitd  then,  well  cumpactcd  with  rollers.  If  poaaible. 
tlic|c  repairs  stionld  be  executed  duriag  damp  raUter,  or  «l  last. 
aAcT  a  gotid  road  sprinkling. 

The  average  cost  of  the  better  Caltfomin  cuuntiy  road  is  $800  per 
mile  ;  the  price  varying  between  5400  and  fS.OOO. 


TKMPOSAKV   ROAUft. 

On  nrampv  ground  where  the  expedienu  tncntlooed  abom  arc 
not  Hiflicinit  or  q>f>Ucable,  a  suitable  tog  or  corduroy  road  oiajr 
atUEwer,  Tu  thin  c»d  notcbed  cnMs  logit  are  placed  upon  good  and 
•olid  utrinevTH  that  are  laid  alooi;  the  road  bed  laterally.  The 
former  are  again  aeratrd  near  eacb  end  by  a  kmgitudinal  tie.  rm-rr- 
ittg  them,  and  tree-nailed  do«a.  The  crus  logs  atv  coveted  with 
brash  or  tnarsb  hay.  which  receives  a  layer  of  the  best  dirt  armihkble. 
Leas  cumfurtable  to  drive  npoo  arc  such  roads  wbetr  all  the  sticks 
axe  UmI  leogthwiac 


•m 


CCVffTRY  HOAV  COKSTKtJCTtOS. 


Roads  ImiH  oT  fascines  cowred  with  good  earth  will  lost,  wlieii 
kept  (lamp,  from  two  lo  three  years.  Of  rotirw,  these  roads  can  onljr 
be  Imilt  in  localities  where  there  is  {^eaty  of  wood.  Aboat  three 
per  ccol,  of  raadwmys  m  CalifoRiM  belong  tD*this  daas. 

i.m-ASTACSS  OP  KOLLneC  COABS. 

RoUed  n»ds  are  better  and  more  permanent  than  those  which 
are  conpacied  b>-  timSc.  The;  also  sofier  less  b>-  the  \oo3Bsaag. 
cflrct  of  firost  and  than-iog.  The  rolling  of  bnAen  aunes  sttould  be 
done  nipidlf  to  pRvcnt  the  soilhig  of  the  nad  aet^  br  dirt. 

RolliBC  saves  a  Ufige  qnantity  of  bralccB  itoae.  ftir  if  the  road 
metal  be  compnctcd  by  tnGc,  many  of  its  iiagiueuto  are  crasbed  at 
rMmded  befiire  the  metal  is  firm,  in  which  case  it  becoBMS  tmfit  to 
fotm  a  rigid  tofifwig.  Road  netad  km  n  ttas  way  win  pay  lor  rall> 
iof,,  far  the  rDasoo  that  as  mach  as  half  of  it  is  nften  thos  aptrikd 
befotv  it  bccomcJ  consobdated  by  traSc.  YehicWs  and  dni^ght 
asBius  iovobh  fo  ewjHKt  iqimc  toa  Bctai  mk  procii  oAttageo, 
vhidi  Inss.  Tl  b  troe.  does  not  dirodlr  aflect  the  rnad-binldtng 
awtlmitkis.  bM  ts  oertahtly  a  seriottssieoi  when  viewed  fican  an  eco- 
■Biical  gtaadfioint.  The  above  al»  heUa  good  in  t^gatd  to  naio- 
tenatice  and  r^MOt  of  roads  done  by  comjactiug  twofcea  WbUM.  lavas 
In-  yaMwwg  traffic 


\ 


wiBSS  FcnrEit  ax»  stcui  rawrst  aaLLEt&. 

1st.  The  steam  nJlem,  by  doing  mcBC  wi^k.  icdnre-  Ibe  time 
lequiffd  fyt  coRgtnicdae  «r  Kyiriiig  raaAs.  The  st^eiori^  of 
«n«  ToOos  i»  par^-  doe  to  the  tacaSKJ  utth  «Uch  they  ate  Bwred 
jhrwwpdsBid  bwAnnndM;  pat^  to 'Ok  ahaeooe  of  Oe  ^iitmhimi, 
actim  upon  the  rand  sorftoe  by  dx  fames'  hoais  in  owmertjon  with 
bcnieTtuidnltiiig.  and  partly  ttr  the  laiscrwe^^  pet  adi  if  ndkr 
vidtli. 

Ssd.  ^^tmrn  ToDers  eonainlv  moifc  tiiatpa  than  hcvse  toBbv 
■>f  tjumilllmiiad  iiaiiil  wliifh  ii  nm  iwjj  tttj  hardini 
Wl  KolBdllg  %  ftflUHR. 

JM.  StiK«  the  Aeam  rollpn  achieve  a  moK  tharoi^  i 
^onflf  ttie  road  coiwnaK.  awnr^ttod  nmdsvced  Je»: 

ith.  The  bcaicr  wMh  wWdi  sMm  imDeiE 
limititafi  the  rolHlijt  M  •  ouuipiaUoBly  4dian  lei^tb  of 
trtrioh  i»«n  lil^uMwit  itan  ■wihen  lepairhy  roadtwqwof 
traSc 
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8lh.  Steam  rolltn  work  w«tl  np  to  10  per  cent.  gr*St»  *ad  even 
mofv.  wbeu  horse  rollers  ceu-sc  lo  ftii'e  mmfactory  results. 

flth.  The  taorc  cxpca-iivc  steam  roUvr  will  only  pay  fair  interests 

the  capital    invcMol  when  contiiitinlly  cinployc<l.      In  couiitlm 

lere  tolling  iit  tweded  only  ua  comparalively  short  Kirvtchcs 
which  are  far  apart,  the  exclusive  ase  of  horse  rullcrs  proves  more 
economical,  because  the  lower  price  of  hone  rollers  permits  the  put- 
chise  of  a  ntunber  of  them. 

7|h.    The  econonitcal  osc  oT  steam  rollers  rtquires  a  syslematjc 
tkni  in  rv^nnl  to  rcf^br  kupply  of  triad  material. 

8lb.  A  di&itl vantage  of  mo«t  steam  TOllef«  when  coinpared  with 
horse  roller*  consists  in  that  the  n-eiKbt  of  the  steam  roller*  con 
nnther  be  much  r«l«oe»l  for  temporary-  need:*  nor  conaldenibly 
incnased  by  additional  ballsat. 

iHh.  The  wiecttun   of  a  crew   and   the  preservation   of  steam 

ToUcn  will  pmteul  some  difGciillic*  in  practice,   liir  ihc  reaaoa  that 

the  Ibtmer  nusi  consist  of  slcilltul  help,  and  that  llie  latter  necesri- 

tates  connderahfc  stippUcs.  and  in  tlic  event  of  larK«r  damaKe^  bnr- 

inji  bren  done  to  the  machine,  the  traa^portation  of  steam  rollen  to 

distant  and  n-ell-cquippcd  luflchine  shops. 

I  10th.  Special  precautions  mast  he  taken  before,  the  heavy  steam 

^^Blkn  oao  be  allowvd  to  pa«t  over  bndccn.     In  many  rav»  it  will  be 

^BlMwaiy  to  decide  first  wbeiher  t)i«  bridge  bt-  titron^  enough,  or 

wliether  addiUooal  re-enforcins  ifi  ncce«sar>-.  or  whether  the  pasnttc 

of  the  alcam  roller  across  the  bridge  bad  better  \k  givtn  up  entirely. 

11th.  Steam  rolling  must  he  dtspensed  with  oa  rond  ccverings 
made  of  a  road  metal  of  tuferior  hardness,  that  iit,  on  fragntenis 
which,  although  tlivy  may  out  crush,  may  be  likely  to  deteriorate 
under  the  heary  wciglil  of  rollers.  This  also  holds  good  on  roads 
where  pipes  and  other  fragile  coasdnictive  elemrnts  arc  laid  close  to 
thcsioihce. 


TIIR  ni'KRATtON  Ot  ROtXtNG. 

At  the  commencement  light  roller  weight  is  dorirable,  ther«<orv 
the  application  of  unballasted  rollers,  in  ortirr  to  crowd  the  loose  frag- 
ments togetber:  an  increase  to  roller  wrtgfal  not  bcine  jaMifWd  until 
the  layer  is  somewhat  com[)acted.  Commence  work  therefore  with 
an  unbalUsied  horse  roller,  and  gradually  raise  itx  weight  hy  means 
of  hallsst.  With  steam  rollers,  that  do  not  ordinarily  allow  any 
iaoease  in  weight  by  ballasting,  it  is  good  policy  to  begin  with  the 
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WfiHWi  "111".,  ami  ii>  I'liHKh  tip  with  the  hediviest.  provided  e  tuimber 
01  ihitii  tiiv  lit  kll^KVuiI .  or  «rc  may  compasX  wish  boat  roUos 
RW.  mul  tun'Ji  will)  McAui  rDll«rrs. 

TKv  fitM  tulIiuK  U  dune  «]i«ig  the  bocden  of  the  roedmr  ;  it  i* 
v'lnti^n.tn-  tli«t  the  tnllen  novc  ap  on  one  side  sndrdsni  on  tbe 
':' •■X\  Micvxcdiitfi  trip  follows  in  Ibc  suDc 4iicctioa.  so  that 
t^. -.  .;>  t  ..)  iKf  i^nTnajE  K*  «iw>jr»  topcheJ  is  tbe  aaiwc  mar. 
H<.\-^  :;..t:  >:w:-  '■u^wvding  trip  oralipa  tW  <dee  qf  the  pwced- 
ling  <o«r  wtaSV  ^nnrnTqe:  «  strip  ckicer  to  tike  anMk  at  Ac  read. 
WlM«  titt  «M<Me  IMMT  Uk  bgrtev  «r  ^MoUcr  «■  the  wiiwy  be* 
<miMMiK«l  M  tmmelUUit,  aai  Aov  is  ttanAac  fioSt  Cebt  afa 

'TaMt  env  imnirt  thcK  vnleaw  then  the  leflhv  ■*  ^^c  nddfe  trf^ 
<*w 'pwrtiwey  — y  he  fcgf»-     ThnaKdMAW  ■■BiK.  h«^BBK  ^ 

TV  Mad  AnM  ta  «Mnv4  ie  ttaR  »  «MI  ef : 

^wv-flMu- ^e-«A  wW'-cBeaca^itfni^in  flf 
^evnDiqC> 
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tbc  n'cicht  of  the  rollcrr.,    and  the  wtrathrr,     Wilb  horse  rolkr^ 
from  twent)--fiv«  to  one  hundr«<l  trip.H  are  rcfiairctl. 

With  IS^-ton  fttrani  rullers  and  1>$  Inches  thickness  of  layer, 
tlitity  thmr  trtp9  over  every  strip  of  pavetncnt  wen  nceilcd,  ami 
with  4  ■■>  inchcH  ihicknow  of  Invvr  143  trips  over  every  point  of  top 
pins  were  rvqaired.  ARxin.  with  SH  fncbes  thieknmt  of  tiisMic 
UncAone  as  road  metal,  ihrirty-thrce  irips.  and  with  basalt,  one 
hundred  ant)  ten  tripit  -  wetj^ht  of  .tleam  Toiler  in  thU  cane  13'=  tonit. 

A  lijtlit  !>team  roller  will  compact  ftom  140  to  ITU  cubic  leet.  and 
■  hOTK  roller  frwii  lOB  to  M(i  cubic  Uxt  per  hour  of  road  metal  of 
avcniCe  luinlncvt  and  itppcAil  iti  layem  of  tioiial  thickticu, 

tt  ia  well  to  reiculAtc  the  traffic  over  new  roads  rolled  with  liRht 
rollers.  Thi»  in  accomplished  hy  incan»  of  tMrriers  that  partially 
bliKlcade  the  ruad,  and  f^radually  cxpn»e  all  points  oi  (he  toppinj;  to 
the  trafTic,  Ihualy  prvvenlitifi;  tlie  cutting  of  ruts  wHile  lUbiisttniE  in 
aystcoulically  contftiictint;  tlic  roadway.  Finally  it  is  wry  usrrnl  to 
roll  iww  n»Hla  again,  even  if  only  a  few  (iinev,  »horll>'  after  Lbcy  are 
opened  to  traffic.  This  is  [narticuhiily  dcMrable  after  the  CxttX  thaw- 
inn  *^l  ^^  t^  <^^^  road. 


RRMCn'AL  OP  Htin  PCOM    ROACA. 

Anotber  important  labor  for  the  prc*er^-a(ion  of  bnAen-stooe. 
gravel  and  dirt  mads  it  the  cicitntu);  from  mud.  which  process  aaauts 
in  preveiitiui;  the  penetration  of  moisture  into  tliu  roadbed,  and  mi* 
in  dryiii);  the  rond  by  Ivtter  exposure  to  san  and  wind. 

Tbe  removal  of  sticky  mnd  i<.  effected  by  means  of  mud  sernpem, 
and  .of  the  nii>te  fluid  mass  by  tscaiu  of  bTDOtna.  TIk  mad  is 
generally  drawn  off  to  the  Nile,  ami  when  anScicnily  Iianletwd  ts 
pited  op.  Portitin!)  ot  this  material  may  be  nsed  for  rrpaiTinj^ 
aiopea.  and  the  remainder  is  turned  over  to  adjacent  fanii?!  as  man- 
are,  etc.  Wbere  fuch  n  diAposition  is  not  possible  the  mad  mtiM 
be  caned  off.  which  i«  an  expensi\*e  operation.  Us  removal  sliouUI 
be  repeated  wlienci'er  needed.  Generally  it  b  found  ftufficicnt  to 
attend  to  thia  elaM  of  work  twice  a  year,  in  Ihc  (alt  and  spring  ;  bot 
in  the  Utter  Keason  it  nuut  be  done  in  KUch  ■  manner  a«  to  retain 
a  thin  layer  of  mud.  which  by  bardrning  arrrn  to  protect  the 
metaled  portion  of  tbe  road  in  the  summer  time.  A  lalnrvr  t« 
able  la  clean  from  700  to  960  square  yards  of  road  lopping  in  ooc 
day. 


Roads  having  filterinj;  ^nixl  roiiixliitionv  rc-quirc  scarexly  »ny 
cleaning,  if  their  broken-stone  coverings  produce  but  little  tniuL 
Recently  niTiil-scrapitij;  machines  have  been  ininxtuced.  of  trbicb 
one  of  the  most  pojMilnr  is  Plockhaist's.  of  Bnin^wtck,*  Ttnaw 
machines  are  movcH  by  two  horses.  They  will  cJean  about 
9,000  square  yards  per  hour,  and  cause  a  saving  of  o\-<r  30  per  cent. 
in  cost,  e\'eii  if  corapnred  with  \ciy  cheap  hand  labor. 

GR.^VBUKG   IIKOKEN-STO^'E   ltOAt>S. 

The  spreadinR  of  ^raii-vl  on  roads,  particularly  after  they  hegio 
to  flcteriorate.  undoubtedly  facilitates  traffic.  Whether  thiii  would 
also  cause  a  sa\'iiig  in  the  expense  o)  roadway  presert'ation  Jed 
Gra^-cnhorsl  to  the  followinK  investigations  : 

On  each  of  four  difierent  roadn-ays  he  i«lected  tliree  experimen- 
tal rvaehcx.  practically  level,  of  wbicli  one  was  not  gra\-ele(l :  one  at 
the  ttsnal  rate  of  3fi  cubic  feet  to  44  cubic  feet  of  sra\-ri  per  320 
feet  in  length,  and  12  feet  in  width  of  roadway  ;  while  the  ihiid 
wa.H  liberally  ballasted  with  gTa\'vl  at  the  rate  of  70  to  S7  cubic  feet. 
The  average  of  the  results  of  wear  on  all  iwch-e  experimental 
stretches,  after  six  years  of  observations,  amounted  to  '^  iuch  per 
aitnnm  for  the  ungravclcd  roadway  sections  ;  for  roads  graveled  at 
the  usual  rale  <{  inch  :  and  for  roads  liberally  in^vried  i*i  inch. 

These  tnv'esttgatioos  pro%'e  tbe  advantage  of  xnveliDg  road 
coveringK,  and  indicate  that  it  iit  economically  advantageous  as  long 
as  the  cost  for  in'aA.'el  does  not  exceed  half  the  cost  of  the  broken 
stooe  supjdy.  Instead  of  gravel.  co«rsc  sand  may  be  used,  tn  verj 
dry  sections,  and  exposed  to  winda,  loamy  gritixl,  or  even  earthy 
matenal.  is  preferable  to  clean  sand  as  a  eovtt  for  roadway  tof^t^. 
Tbe  cDXTTing  wiUi  gravel,  or  with  coarse  sand  respectively,  is  done 
on  calm  and  wet  days  during  spring  and  Mimmer.  A  labofcr  can 
eraxTl  abnnt  1 ,000  feet  of  roadway  of  ordinary  width  per  day. 


XAJNTUNASCB  OV    >KOKEN-«TOSIf    BtXUlS. 

Two  different  systems  are  eTnpk>)-cd  to  tnainlain  tbe  roadway  in 
its  original  coaditioD.  The  one,  the  continooits  maintesiaacc  by 
patching,  replaces  all  loss  in  tl»e  original  tli>ckne»  and  shape  of  the 
roadway  caused  by  wear  and  tear,  in  the  manner  of  contiDuoas 
repairs.  For  instance,  if  the  road  has  lost  its  tiaasvewe  cootoor,  Uie 
defideocy  i»  Mipptied  by  SUiag  up  tbe  depte^iions.  This  filling 
should  be  tkme  In  two  la^vrs,  if  more  than  3S  indies  in  height  are 
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off.  Ibe  second  layer  to  be  qitexl  wben  die  first  19  compacLed 
traffic. 

RuU  And  UnW  of  nliglit  tlcjith  in  the  olhcrwiv;  perfect  t<>}if)tiie 

TV  ftlleil  with  >;T3V'ct  nt  Mnoll  broken  stones.     Tbr  filling  <ih(HiUI  be 

done  during  damp  weatber.      A  dr>'  loxd  surUcc  is  roughened  by 

ptck^  befitre  thr  lilUng  is  deposited.     Matcrinl  of  poor  Ending  i|Ujili- 

tics  UKtl  an  filliuK  bhuuld  be  rammed  dowu. 

Tbia  building  up  by  fithug  t^huuld  be  done  in  such  n  manner  ao 
ut  Dot  lu  induce  llic  vehicles  to  evade  the  Icveled-tip  ■^poto.  and  (hua 
prevval  tbe  cnniwdidatiD,!  of  the  fiTkb  lining.  FillinK.  Ihrtelun*, 
should  be  done  unifortaly  on  all  patXs  of  the  topptiis,  in  order  to 
c^Ber  e\'rr}-wlien:  an  e^ja^lly  good  surface.  Such  repairs  should  not 
exceed  mure  than  ID  feet  iu  length  iind  6  feet  in  width  at  any  place. 
LoBg  ruts,  ditc  (u  neglectful  lualntcnatii'c,  should  lie  tilled  in  iu  slKtrl 
•cctiotw,  because  vcbicle»  niij{ht  olherwiflc  liedtsptMcd  to  avoid  the 
lepabwl  fiorls. 

This  Aystcm  iif  repitiring,  while  not  excluding  the  use  of  rollen 

in  exceptional  cases,  is  %'cr>'  unccooooiical  in  the  amount  of  broken 

stone  leqnired,  and  is  otdy  JusliTiable  under  conditions  of  a  plentiful 

supply,     Agflin.  the  roadway  is  seldom  entirely  smooth  and  Aisi 

'      uudei  ibtH  ttentmrnt,  and  the  patching  syatein  greatly  {ncieaae*  the 

^^prork  of  mad  InborvK. 

^B  The  other  system,  the  periodical  mainienaiire  or  lopping  system, 
^HprrmttK  llic  ^rc^r  and  tear  of  the  roadway  to  go  un  to  a  certain  limit, 
^^efbre  cntetiti};  upun  the  rejit<irAti(«i  of  the  original  longitudinal  pfo- 
lalc  and  croM  <«ctto«.  when  all  that  which  was  worn  ofT  during  the 
I  eooive  of  yeant  in  replaced  and  »ecurr<l  in  tme  layer.  This  NvMem 
^^)oe»  out  tolirely  exclude  small  tcpuirs.  but  limits  Ibcm  to  llkc  timely 
^Billing  in  of  liolcn  and  rutfi  in  order  to  check  tmre  extensive  damages 
*  ^to  the  roadway.  The  surface  is  kept  smooth  in  Ibis  manner  until  its 
advancing  wear  nece^late^  a  tieu*  topping. 

Before  the  road  metal  is  spread  there  should  he  cut  along  the 
rdent  of  the  road  aholluw  wedge-shajied   tmicbe»,    having  ihcir 
ical  facesextrrioTly.       The  new  metal  is  Ibeu  spread  u|>oti  the 
bed  in  the  nquired  thtcknesa.  and  fittds    its   abntn>mt.<t  in   the 
rtical   facc5  of  these    trencht-s,      The  new    rnctal  it  sptcad'tn 
h  thickness  ttial  the  repaired  section  wUI  ei'enlually  aasnnie  ibe 
ghi  of  llic  adJAcent  topping.     IMnding  material  is  not  used  at  this 
stage,  becauNc  the  wheels  of  poaaing  vehicles  supply  auch  from  iIm 
mrighliot ing  rund  «urfdcen.     After  the  lepaircd  sicctinns  Ivcoine  com- 
pacted, huwever,  the  spreading  nf  hogging  or  gravel  10  some  extent 
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is  adrtsable.  Rostd  relicts  should  be  Used  nherevcr  a  considerable 
anioanl  of  road  mclal  is  employed  in  siich  repairs,  say  mare  than  3 
cubic  yards  of  broken  stone  per  1.200  square  yards  of  road  surbce. 

The  question,  whether  a  roadway  t^hould  be  relopped  or  not  is 
best  solved  by  opcuing  it  at  several  points  in  order  to  establish  with- 
out doubt  its  true  thickness.  Kxpcrieucc  teaches  that  the  tuaiiite- 
iinnce  of  a  roadway  is  reduced  to  a  minimum  if  it  is  always  kept 
clean,  firm  and  well  side-sloped.  Where  the  wear  is  more  partiailarly 
confined  to  the  middle  of  wide  roads  it  is  customary  to  repair  this 
part  by  itself  by  a  eonting  of  about  15  feet  in  width.  A  wear  of 
more  thaa  4  inches  should  never  be  pennitccd,  for  the  reason  tbst 
heavy  layers  are  very  difficult  to  roll. 

The  icloppiug  of  Foadfi  should  be  dune  sj'slcmalicaUy.  If.  for 
in.<itance,  the  permissible  wear  on  a  long  roadway  amount  to  3  inches, 
and  the  yearly  loss  by  wear  is  }i  of  an  inch  iu  thickness,  then  anew 
coating  of  3  iucbes  is  required  every  nine  years.  Kcncc  we  repair 
the  ninth  part  of  the  total  length  of  the  rnadway  in  consideration 
every  year.  It  i&  not  to  be  understood  that  we  are  always  to  contiane 
the  rctopping  where  we  left  off  the  last  year,  on  the  contrary,  we 
should  pick  out  for  repairs  the  worst  sections  (irsl. 

Thv  broken  stoue  used  for  small  repairs  should  be  of  a  somewhat 
finer  stlructure  thmi  that  eiuploycd  for  tlie  new  topping.  If  Iherv  be 
danger  that  upon  tolliu);  the  new  road  metal  will  rao\-e  out  of  place. 
owing  to  the  particular  smoothness  and  l)rmnei.<>  of  the  roadway, 
then  a  roagheiiing  by  picks  of  the  entire  surface,  or  grooving  acros 
the  roadway,  say  every  yard,  is  custxmiary.  To  facilitate  the  rcmzb- 
cning  of  tlic  old  topping,  the  better  class  of  steam  roller  is  protidcd 
with  holes  for  the  in.sertioti  of  strong  iron  spurs,  which,  when  paav 
ing  over  the  roadway,  tear  it  up  by  shoving  aside  the  frajjraetits. 
Mothiron  has  constnicted  a  special  apparatus  for  this  purpose,  the 
application  of  which  reduces  the  cost  of  gn>oviag  very  considerably 
when  compared  with  hand  labor. 

The  retopping  of  roadways  should  lie  carried  out  at  once  o\'er 
tlie  whole  width,  wherever  [lossilile  without  too  great  tin  inconveni- 
ence to  the  Iraflic.  Deep  holes  and  rut!;  are  Te|>aire<1  previous  to  the 
spi'cading  of  the  material  for  the  new  layer.  The  best  time  to 
execiUe  this  work  is  during  damp  weather.  In  the  cl^^■  scsuon 
spriukhng  is  required.  This  topping  system  in  connection  with 
road  rolling  is  preferable  on  such  highways,  which  require  large 
quantities  of  road  metal  in  repairing.  It  Is  advantageous  to 
exclude,  in  this  event,  the  use  of  cheap  and  poor  road  metal  for  Ihe 
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nHieria],  ecm  if  mach  more  ezpensire.  The  nnploymeDt  of 
Umeilonr  for  resurfiiciiif  roadwiysoT  itui>ortaiit  traffic  ia  disappear- 
ioK  more  nod  man  on  Hut  acctmnt 

^^B|p  SrRIHKL.tNG    KOADA. 

^^K  ffVe  amotuit  of  waler  allowed  for  eiich  sprinkUnK  lo  keep  Coli- 
Ibniia  rottds  from  becoming  dti&ty  durtng  the  dry  aeuon,  tdiotild 
nut  Ik  \c%»  thiin  270  gftllocw  per  I.IHH)  «quArc  yard*,  which  iiiinntity 
applied  three  tioio  a  day  votild  P*"e  SIO  pilloiis  of  water  per  I.IJOO 
sqnaTV  yards  of  road  surface.  Fioc  sprinklers,  and  frcsucnt  appli* 
cation  thereof,  in  iiKKk-nitiou,  is  jirefciaWc  Ut  the  more  rare  Bood- 
itig  proems,  both  oti  account  of  ruad  prtsvn-atiou  aod  for  the  com- 
loct  of  travel. 

AKD    KO&O    1.AVDRRKS  OX  KTaOPIIAN   HIGIIWAVB. 

II  is  Qcoeasuily  indi^Mttftablc  to  bring  up  a  schoolc<l  and  reliable 
corps  of  roadway  labor.  Some  admiat-siratioiis  pcnnonctitly  etnplo}' 
the  most  neccsAory  numl*cT  of  men,  others  tempontrily  engage  com- 
petent lettlets  u  sub-coatraotora  ou  agreement.  With  ibecotlom- 
ary  periodical  Toadtray  repairs^ — the  s)'stem  of  periodical  road-toj^ 
ping — a  pcriiiBiKnl  load  laborer  for  every  three  to  fi\'e  miles  of  broken 
atdOc  ow  graveled  highway*  ia  suRicinit.  The  tvachet  Ui  l<e  attended 
to  by  one  pemuinent  laborer  are,  of  oourie.  •ibotlcr  whvtr  the  putch 
ayaiem  1a  adopted,  a  mile  Bad  a  half  of  metaled  roadway  being  a 
(sir  average  length.  Willi  dirt  roado,  the  men  ionnected  with  tlw 
road  machine,  sprinkling  cart,  and  rood  roller.  Tvplnce  tbew  local 
laborcrs- 

Thc  immediate  superior  of  the  road  labonrrs  is  the  road  overseer, 
lie  receives  a  yearly  salary-,  including  temiburwmeni  of  official 
travtllog  expenses  anil  ^lationcry,  and  is  fumutfacd  —  tbia  may  be 
aatnaing  toyoa  — with  a  safely  velocipede.  Altbouxli  thin  jiropou- 
tton  might  aroaiv  your  ri^bility  for  a  moment,  when  pictnnng  lo  you 
a  certain  claaa  of  road  men  mounted  on  bic>vlea,  still  tbcn  are  unde- 
niable ntcrita  in  it.  If  the  overseer  it  obliged  to  hiapect  hu  district 
while  riding  on  a  velocipede,  be  will,  by  his  own  snfieriogo.  rvadily 
find  the  bad  places  be  might  olticnvise  o%'crloo|E.  and  thus  become 
pcnKNially  tnteie»tcd  to  a  high  degree  in  the  perfcction  at  the  mad- 
my  in  his  district.  The  proportion  of  one  ovenuer  to  twcl\'c  per- 
nivncnt  laborers  is  found  tii  good  orgasUatious. 
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The  metliotl  of  «iuptoyiiig  lalior  on  our  iiighunys  will  d« 
upou  llie  locality  and  surroitiidiiig  ciictimstyjirres.  Very  muoli  inorif 
can  be  done  witli  orgaiiiztrd  labor  under  competent  diicctioii,  tbao 
Willi  the  hup- luiiuird  system  in  X'ogiie.  Kond- making  is  an  art.  nnd 
it  lequire^  ititii  trniiied  to  tlie  work  to  acconiplitili  lasting  results. 

Tlic  present  hard  times  place  us  in  tlic  position  to  give  cniploy'| 
ment  on  tlie  roadways  to  the  idle  and  de^ervh)};,  and  receiving  In' 
return  a  good  day's  work  at  niodernte  expense. 


ADAM  surrH. 

There  is  the  authority  of  tlie  (pftcd  Thomas  Buckle  for  claitning 
that  the  wriliiig.s«f  no  other  man  hai-e exercised  so  much  influence  ovw 
th<^  destinies  of  UnKlirth-speuktii^  pixipteaxthos^of  r>r.  Adam  Smith, 
piihlislicd  117  years  ago.  Of  conrse  snch  an  assumption  must  be  a 
toatler  of  opinion,  hut  any  lair-niitided  person,  who  will  read  the 
Wetit/h  of  Xatiens,  and  consider  the  events  that  followed  its  publica- 
tion, is  forced  to  the  coneluston  that,  with  a  few  exceptions,  the 
whole  of  our  modem  political  economy,  a»  taught  and  believe<l  by 
learned  men,  is  there  set  forth  in  a  more  perspictioiis  manner  than  it 
ha-s  ever  been  presented  since,  or  i^t  likely  to  be  again,  bvcatise  the 
subject  u'tll  ne\'er  again  be  so  impartially  con^iidercd. 

For  this  great  ^e^vice  to  the  Unglish- speaking  people  there  has 
not  Iteeii  ev'en  the  poor  coin peii.sat ion  or  .icknowkdgntent  of  a  moo- 
umeni,  or  scarcely  a  portrait  that  one  can  believe.  He  lies  buried 
behind  the  old  Tulbooth,  in  Edinburgh,  uudcr  a  rouKli  stone  that 
can  l>e  found  only  after  some  seareli.  We  oiiee  made  such  search, 
and  confess  to  this  being  the  only  sliriue  ever  viMted  that  called  op 
feelings  of  awe  and  reverential  regard  for  The  departed  powers  and 
<|unliltes  of  a  man.  Here  rested  in  this  bumble  way  the  ashes  of 
OQC  who  thought  nnd  reasoned  n  century  and  more  before  his  time : 
whose  logical  coiidii&ions,  laboriously  worked  out.  and  completed  ia 
1776,  are  just  now.  as  we  may  say.  progressing  toward  some 
measure  of  popular  anderKtnuding  among  his  own  and  kindred 
people. 

We  had  been  for  some  months  at  work,  with  iiisuiScieiit  ability 
and  time,  trying  to  prepare  a  synonsis  of  the  Wfaitb  c/  /nations,  or, 
to  be  more  exact,  had  been  exi>erimeatiiig  in  that  way.  and,  while 
full  of  the  spirit  of  this  wonderful  book,  went  to  Hdiuburgh,  mim! 
asked  where  n  portrait  of  Adam  Saiitli  conld  be  seen  ?    No  one  coold 
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There  «as  no  mch  thing  io  the  pnbUc  ffalleriH,  and  as  httbn 
lid.  it  requirtd  a  cotisitkniUe  senrch  to  find  tits  obsciirc  mling 
placv  behind  the  old  Tolbootli. 

The  Gucal  policy  of  HokIbo^  thtt  has  raised  her  to  thv  foremost 
jilacr  among  cotntnercial  natitnis,  and  tn  be  a  creditor  of  nearly  nil 
fitbcr  countries,  and  has  pnt  more  than  one  ftfth  nr  the  world  andcr 
ber  »way,  wu>  the  tight  derived  from  Adam  Smith's  It'eaJ/A  ^' 
A'aJums.  Tills  cunclusion  will  be  ntrived  at  by  any  one  vlto  wiQ 
initiartitUly  rollow  the  hiatory  of  fifty  year*  from  the  ai>)>ettroncc  of 
Ibe  Iwolc.  It  rc(|iiircd  that  time  t»,  in  any  complete  drpce,  apply 
ptactically  the  laws  of  trade  and  commerce  there  laid  down,  and  at 
oocc  accepted  by  those  learned  vnouf;h  to  nnder»tand  and  atudy  the 
philo«o]>by  taught  by  Adam  Smith.        * 

It  is  true  that  political  eeoaoinist&  of  our  day  sometimes  criticise 
and  qacstkin  tbc  concIusHnui  of  Adam  Smith,  atKl  n-cll  may  after  a 
ccnturj'  of  such  chungc  aa  Ike  paM.  oue  ha-i  beeii.  but  the  fart  iattut 
Itllle  fan<i  since  tieen  done  bat  to  clothe  in  other  wonU,  comraanly 
les  perspinioa^  and  clear,  the  principles  laid  down  by  the  fcreat 
master. 

Adam  Smith  was  horu  at  Kirkaldy,  in  Fife<Jtire.  Scotland,  in 
June  17^.  Hi.H  father  was  a  ciLstoinn  officer,  and  was  Mcrdary  for 
a  time  to  the  Karl  of  I^oudoii.  Voung  Smitli  n-a«  tducale<l  flnit  in 
a  private  sctiool.  tlien  in  the  University  of  OlBsgow,  and  fr^rm  there 
went  to  Oxford  for  a  term  of  sc^tn  years.  He  was  noted  there 
for  ti  quiet,  tbottghtTuI  matiner,  aud  habitit  that  indicated  hi»  p'cat 
pcnrer.-^of  mind. 

Upon  learlng  Oxford  lie  dc\'oted  several  yenra  to  private  study, 
and  then  deli%Tred  in  Edinburgh  a  ci>iin«c  of  lecttirca  on  Rhetoric 
and  belles  letters;  next  wiu  appointed  to  the  ProTcaaonbip  of 
Logic  in  the  Cnivcrsity  of  Glasgow.  He  was  itonic  yean  later 
advanced  to  the  Chair  of  Moral  Pliilosophy,  and  remained  there 
tbirleeu  years.  About  this  time  was  published  his  (iKt  great  work. 
The  Tkfery  <^  Moral  Smiimrnts.  a  standard  work  of  Kient  pro 
fandily. 

Throughout  all  tl>«e  studk«.  for  a  period  of  twenty  yean  or 
moR,  Adam  Smith  tud  been  inrndigatinK  tbc  phenomena  of  hmnan 
•cttoos,  and  now  at  ripe  middle  life  lie  was  ready  to  go  out  into  tbc 
wnrM  and  investigate  the  practical  affairs  of  material  Ufc  and  tbc 
a|iptkal)on  of  his  tlicorics  to  cotnmon  biuinesK. 

Snch  an  opponuuit>'  u0crcd  by  the  l>ukc  of  Huccletigh  iuvltlng 
Adam  Smith  to  ocoompaay  him  for  a  tour  on  the  continent  <>f  Europe, 
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wliieli  lasted  several  years.      At  the  time  of  his  leaviu);  the  Univer- 
sity of  Gla^gon-  for  this  journey  he  had  nearly  Qnisbcd  bis  course  of 
lectures   for   the   season,    Imt    he   calleil    the   chuiaes   togvthrr   and 
returned  to  each  the  fee  that  had  lieeu  paid  for  the  lectures.     The  fl 
students  protested  and  attcmptctl  to  run  away,  hut  this  he  would  ^ 
not  iiermil,  and  insisted  on  each  taking  l>ack  in  full  the  fee  for  the      , 
term.     "It  is  a  matter  of  conscience  with  me,"  he  said.  fl 

Ou  his  return  to  England  he  went  to  the  old  home  in  KirkaMy  " 
where  his  molher  remained,  and  f<ir  ten  year:*  tlierwiftcr  was  lost  to 
the  world.  No  one  it  seems  knew  what  he  was  engaged  at,  and  he 
seldoiii  left  the  old  town.  Once  or  Iwncc  he  had  to  journey  to  Loo- 
don  to  consult  stati.sticsniid  authorities  there,  ils  nfierward  appeared. 
Tliis  retirement  ended  in  1776,  when  the  secret  of  liin  labors 
appeared  in  the  Inquiry  into  (ke  WtaUh  of  Nattcm.  We  will  gire 
a  single  (luotation  here  thnt,  iu«  a  fragment,  will  convey  au  idea  of 
the  style  in  which  the  book  is  writte:i.  fl 

' '  Labor  was  the  first  price,  the  original  purchase  money  that  was 
paid  for  all  things.  It  wa.s  not  by  gold  or  by  silver,  but  by  labor, 
that  all  the  wealth  of  the  world  was  originally  i>urcha.s«l :  and  the 
mode  by  which  the  labor  of  man  can  be  rendered  most  productive  to 
his  use  and  happinexs  is  the  problem  to  be  soh-cd  by  the  economist,  fl 

Now  the  great  cause  of  the  increase  in  the  productive  poivcrs  of  ™ 
labor  is  found  to  consist  in  the  diviiion  of  labor  —  a  division  whkll 
arises  in  the  first  instance  from  the  obvious  suggestions  of  nature, 
and  which,  by  giving  birth  in  its  pr<>Kre*i  tu  the  institution  of  the 
various  arts,  trades  and  professions  which  exist  in  evcrj-  advanced 
state  of  society,  occa.sions  that  universal  opulence  which  extendi 
it«elf  to  the  lowest  ranlcs  of  the  people. 

But  the  effects  of  this  principle  have  never  in  any  society,  or  in 
any  age  of  the  world.  Inren  seen  in  their  full  extent,  owing  to  the 
unjust  and  impolitic  regulations  which  governments  and  legislators 
have  at  various  times  devised  to  control  and  thwart  its  operation. 
Instead  of  allowing  evcT>'  man  to  pursue  his  own  imerest  in  his  own 
way.  no  society  lias  e\'cr  yet  been  seen  in  which  from  false  views  of 
policy,  or  from  worse  motives,  extraordinary  restraints  have  not  been 
laid  upon  some  branches  of  industry;  while  extraordinary  pri\i- 
leges,  equally  injurious  in  their  retiilt,  have  been  bestowed  upon 
others." 

This  was,  as  we  may  say,  the  first  dissertation  on  the  relations  of 
labor  to  wenlth.  Xo  .such  philosophy  had  ever  appeared  in  oar 
laiiguBgc.  although  in  the  Latin  countries  scmic  progress  bad  been 
made  in  the  same  Hue  of  iovestigatioa. 

Our  suggestion  is,  especially  to  those  who  search  after  truth,  to 
always  refer  to  the  Wealth  c^'  Nations  any  proposition  iii  finance. 
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cnnimcrce  or  iiidnstry  that  may  arise.  anO  see  if  the  light  there 
given  docs  not  go  furtbcT  in  logical  explanation  than  any  other 
authority  that  can  be  appcalnl  to.  There  is  the  mi^itakc  of  including 
profits  among  the  elements  of  prodaction.  as  ba»  been  pointed  ttut 
by  later  writers  oo  this  !iubicct. 
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ALT-AZIMUTH    INSTROMKKT. 

TIIK  A.  l,twn  CO.,  *A3r   PUAKClaCOu 

An  nlt-iuimuth  indtmnintt  la  dcngncd  for  geodctJc  work,  mid 
admits  of  very  acaimle  delemiinations  of  nngle*  in  a  \Trtjcal  oa 
vxl\  as  in  a  borizoDtal  plane.  It  finds  a  tniiversil  applicat*»n  in 
pwciv  Hurvcys.  sach  as  triangnlation  for  determining  the  location 
n(  points  (a  relcreoce  to  a  Icnuwn  azimnth  and  to  the  burizon. 

The  sttrvc>-or's  theodolite  will  nilow  on  operation  of  the  »amc 
character,  bat  tta  practklot],  particularly  in  tnotL«uicmcnts  in  the 
vertical  plane  mHII  ttot  approadi  that  of  the  alt-azitnuth  iiutrunwnt 
any  monr  thjn  the-  scale  of  the  draughtsman  coald  ai^nrtach  ibe 
tkccunry  of  the  linear  dividing  engiDe.  OlMcrvntioas  may  be  made 
witb  it  for  latitude  and  atimutb.  nnd  tt  tnay  be  employed  for  obwrv- 
■ng  the  otcridiau  trauKit  of  a  celestial  object. 

All  chew  dutln  call  for  iiiMrumeutal  reiiuirctncntaof  a  vrry  high 
offdtr.  Thcniinutene9»andacc(imcy  with  which  the gradtialcdctfclef 
may  be  read.  c5tablL<>hes  the  valne  of  the  instrument,  for  it  is  from 
nKamtTcmenLH  of  arcs  within  very  small  limits  uf  error,  that  dcduc- 
tlAtu  arc  made  that  ulttmntelv  \caA  to  the  determinaticKi  of  geodetic 
valncA  with  a  high  deKiec  of  precision.  It  w  ticcc»3r>-,  thercfonr, 
that  the  otMcrver  be  able  to  lead  vKry  minute  divL<Mon<>  ol  tbc 
graduated  ctrclei,  smaller  than  the  ordinary  magufyiag  glasa  could 
diicrm  on  the  vrmier  of  a  pbitc.  The  better  transtt  read  to  30 
Bccmds,  and  a  fine  Uiaxlolite  may  read  to  10  acconda,  in  which  case 
tbeir  cirdca  are  usually  divided  into  SO-minnle  or  lO-minuIe  di^-tt* 
ions.  But  in  the  alt^aximuth  vre  must  icad  \*ery  much  doser.  and 
in  order  to  be  able  to  d^  so,  niivrometcr-micniscupa  are  attached  aad 
•ct  m-vr  tbc  reniitrrt.  which  hj-  nieaiu  of  strong  optical  puK'cn, 
together  with  a  mecltantcal  cnntrivancv  omaiitiag  of  ■  very  fine  asd 
aocvrately  threade<l  ktcw.  which  lias  a  cootpwatiTcly  large  bead 
gradnalcd  oa  its  drcnmicrence.  may  enable  the  obscrrer  to  read  a 
tBTtkr  aa  ctoae  as  single  aecond<i  of  arc.     Tbe  plates  in  that  case  are 
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divided  «s  fine  as  ^  minutes  (or  each  line,  which  means  that  A 
divi(lin){  engine  muht  spncv  .luch  a  drcumTereQce  acctiratdy  into 
4330  cqtul  parts. 

The  instniwent  showu  in  tlic  engraving  is  an  alt-azimuth  nf  the 
rtylc  introduced  by  PiKtor  &  Martin,  a  finn  of  world  wide  reputation 
in  the  manafacUire  of  iostnirneiitA  of  precision,  attd  ia  taken  rmm 
the  list  leceiitl)-  publi^cd  in  the  "  Manual  of  Modem  Survcfing 
Instnuoeuts "  by  the  A.  l.Kli.  Company,  of  San  I-'rnncisro,  who 
have  supplied  the  opposile  engraving  and  tbia  dcucriptlvc  uutto*. 

The  tdrsoopc  in  this  particular  instrument  is  attochetl  to  tbr  end 
of  the  horizontal  axi;:.  and  i^  free  lo  swing  in  a  verticnl  plane.  The 
tdrwopc  bos  o  focal  length  of  13  inches,  an  apertttre  of  l^  inches, 
and  a  power  of  36.  The  gradoatcd  circles  are  7  inches  in  diameter. 
Doable  tnicrnnteler-micrascopes  are  .supplied  lo  ea«rh  circle  reading 
directly  to  fi  seconds. 

Id  a  7-inch  drclc  the  circumference  mcastiix-s  '22  inches,  and  a 
Rpacc  of  fi  wconda  of  arc  on  thin  coimpondD  to  nln  of  an  inch 
nearly.  This  very  smalt  division  must  be  measurable  with  precisioai, 
wtitch  shows  Uie  demands  made  upon  the  instnimeiit  aud  the  refine- 
mciit  of  which  it  is  capable.  By  a  number  of  continuous  repetitions 
of  the  oi^Ic,  we  are  able  lo  deduce  a  mathematical  mean,  correct 
within  vcTA'  Nmnll  liintLs  of  error. 

With  repeating  instruments  of  the  highest  character,  the  IT.  S. 
Cotut  »nd  Cieottetic  Survey  prescribes  that  the  probaMe  error  of  any 
ittgle  in  the  9econdar>-  tri angulation  should  not  exceed  0".7  or  0".8. 

The  instniment  shown  rests  npon  a  firm  support  and  is  delicately 
1e\-eled  by  three  faot-screws.  In  its  constmctioii  the  aim  has  beeti 
to  give  it  absolute  rigidity.  »o  that  all  the  delicate  parts  may  be 
nanipuUted  witliout  disturbing  the  refined  adjustments  of  positioa. 

It  is  not  oHcn  that  in  practical  and  evcry-day-work  oar  engin- 
eers are  requireO  to  use  an  instrument  cf  thb  character.  The  ordin- 
ary transit  a»d  theodolite  supply  all  the  wants  of  the  professional 
man  in  bis  usual  practice.  In  geo<tetic  determinatioiut,  however, 
that  take  into  account  tlic  curvature  of  the  earth's  sur^ce.  fcocmlly 
andcftaken  by  the  Stale  or  Natioiul  (■ovemment  or  by  institutions 
of  learning,  these  instruments  bcloog  to  the  ordinar>-  outfit  and  play 
a  very  pitnniiienl  part  in  the  lalxirs  of  the  scientific  surveyor. 

The  Lieu  "  Ma'iual  "  contains  a  number  of  these  tnstruraciitH  of 
diflerent  styles  and  sizes,  from  the  mcKt  complete  U^  the  most  simple, 
varying  in  price  from  1400  to  4A0  dollars.     The  one  shown  in  tbe 
■VJBS  b  valued  nt  700  dollars. 
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BLUFTIOAI.  MAM-HOLB  OUTTINa  HAOSXNB. 

BMiHNT,     UtLHS    A    CO..   rUtLADKLItUA. 

We  pabUabed  in  tbc  List  volume  of  iMnusTlti'  a  drawing  uid 
dcscriptiDti  of  an  elliptical  cutting  or  borioK  machiitc  for  man  boles, 
by  Mmsnt.  Harvey  Ac  Co..  of  Glasgow,  Scotlattd.  and  now  hzvc  the 
pleaMtrc  of  illiuttratiug  a  mocfainc  Ibr  almilar  work  by  Mewx. 
Bcinciit.  Miles  &  Co.,  of  I'hiladclpbta. 

Tbcre  hA.t  liccn  a  gno<l  dciil  written,  mid  a  good  deal  is  Icnown. 
respecting  typvft  uf  mncliinc  tools  made  in  ibts  country  and  in 
Bn|{laad.  and  it  is  tinitular  that  in  tbts  case  wc  ha\*c  a  traos- 
positioa  of  type».  Tlie  Hritiah  madiine  being  Aramrnn  nnd  th« 
AmericaB  one  British,  by  th«-  standards  coiumaoly  svl  up  for  cuin|iar- 
taon.  What  trc  nicxn  is  that  ibc  prcsnit  macbittc  Is  mon:  plain, 
Biafldve  and  Mmple  in  roii^tructinu  tbnn  tbc  duc  hrforu  illustrated. 
Therr  is  no  waste  of  nittal.  every  pound  tA  nclivT  in  ibe  resjstanceof 
stnirts,  atid  ttot  an  clement  or  piece  that  is  not  csacnttal. 

To  IbriD  a  fair  opinion  respecting  the  dew'gn  of  morhlne  tooh 
one  most  lake  into  account  tbe  nature  of  their  intended  n^.  and  tbe 
baodft  into  whicb  the)-  lall  in  a  works.  Here  is  a  machine  for  cot- 
ting  out  man  l)ole»  in  boiler  or  olliet'  platet.  It  n  a  K>ilcr  *thop  or 
plate-work  machine,  that  must  npentc  in  conjunction  with  bending, 
ptincbinft.  edging  *"^  other  tooh  for  coarw  work,  one  Ibit  will  he 
handled  by  nicn  rompjiralivety  unskilled  in  (he  iwe  of  "finishtng" 
oijcbine  tooU.  The  machine  i«  made  accordingly  of  yuperior 
stn-nKtb,  the  adjustment*  easy  and  obrious,  and  nothing  lefl  to  be 
fbttnd  out,  or  any  part  that  can  he  brt^cn  by  ntaaae.  except  the 
loolpoutta. 

The  machine  consists,  as  nny  be  Ken.  of  a  donbte-arm  cnlthtg 
bod  to  operate  one  or  two  tools,  one  for  elliptical  holes  and  two  for 
circntar  holrs.  with  a  »liff  <>piMdle  dri^i'«ll  by  a  !>iin|ile  train  of  reducing 
gearing.  Tbe  wain  spindle  is  nionntcd  on  a  sliding  saddle  that  hia 
a  than  uansvcnriog  nio\-ctncnt  equal  (o  the  diflcrencc  between  the 
m^or  and  minor  axea  of  the  ellt)Me  to  be  cut. 

AloDEude  of  the  main  spindle  is  a  short  oite  driveti  at  the  same 
rate  by  ^ur  whcclti.  On  the  lower  end  of  this  second  spindle  is  an 
adjustable  oank  Hnked  to  a  .ttationAr}'  pin  on  the  main  fimuc, 
•o  the  main  saddle  ts  gfren  a  positive  recipcocating  motion  in  exact 
icIatkN)  to  Ibc  rolatioa  of  tbc  main  spindle  and  niUen.  When  tbc 
oatJi  ia  DKivcd  central  or  neutral,  tlic  link  huldn  the  saddle  oil!  and 
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rae  qvebel  electric  lamp. 


eircnlur  lioles  arccut  ;  wlicn  mei  eccentritally  an  vllipm:  is  Cnl.  A 
scale  on  the  sliding  crajik-pia  bar  shows  iht;  amount  of  variaiioii  in 
the  ardinatcs  or  tlie  ellipse,  so  there  in  nothing  to  do  hut  to  rastcn 
the  pinte,  set  the  tools  bih]  start  the  mncliine.  The  strung  l>racVel 
on  the  left  vi  attached  to.  and  iiilugral  ivith.  the  saddle  and  sinndle , 
the  cross  shaft  at  the  top  sliding  in  the  upper  or  tuain  spur  wheel  fo 
the  right. 

The  machine  will  cut  holes  from  9  to48  inches  diameter,  and  with  a 
variation  of  12  inches  or  less  in  the  long  and  short  axes  of  an  ellipse. 
Conadering  ibt  uses  and  ndaptntion  we  think  the  (lenign  is  one  of  the 
best  that  can  he  referred  to  in  recent  machine-tool  practice.  An 
"  ingenious  "  designer  coidd  find  room  here  for  a  score  more  pieces 
of  one  kind  or  attother,  also  Iwwildering  feeds  and  Adjustments. 


I 


THE   QOEBEL    BLBOTRIO   T-AMT* 

The  disposal  of  the  U.  S.  Courts  of  the  ini-ention  of  Hei 
Goebel  in  incandescent  lamijs,  whtk  il  may  he  fair  equity,  is  que*i- 
tionable  law  as  the  statute  is  commonly  construed.  That  be 
invented,  in  1872  or  1873,  on  incandescent  electric  lamp  hnWng  the 
esaeotial  elements  and  functions  of  an  Edison  one  is  scarcely  to  be 
questioned  if  the  cWdence  in  the  case  oi  the  Hdison  Electric  Uight 
Company  vs.  the  Beacon  Vactinni  Pump  Company  was  true,  but 
there  rtinaius  the  fact,  and  it  is  a  ^rcat  fact,  that  uo  one  ever  pro- 
fited by,  or  derived  any  advantage  Irom,  the  invention  of  Goebel. 
and  it  would  be  scant  ju.Htiee  now  to  confer  on  Ooel)el  the  advantage 
of  the  labors  of  Mr.  Edison,  who  invented  and  applied  in  the  most 
exteusiv'e  and  advantageous  way  the  incandescent  method  of  light- 
ing. 

In  a  reeeiit  trial  in  the  V.  S.  Circuit  Court,  eastern  district  of 
Wisconsin,  Judge  Scamans,  in  a  decision  involving  tlie  Goebel 
in%-ention,  is  thus  reported  : 

"In  handing  down  this  dect^on  Judge  Seamans  rqects  the 
claims  of  Hcnr>-  Ooebcl  to  be  the  inA-cutor  of  the  incandescent  lamp 
antedating  Udison.  He  carefully  reviews  the  entire  course  of  litiga> 
tion  since  the  first  decision  was  rendered  sustaining  Edison's  claims. 
He  refuses  to  accept  the  testimony  of  the  witnesses  for  the  Goebel 
side,  for  ■^}eaking  of  such  delicate  structures,  seen  by  llicin  many 
years  ago,  (the  testimony)  cannot  justly  l>e  accepted  as  absolute 
verity,'  and  goes  on  to  set  forth  the  doubts  mised. 

They  briefly  declare  :  ( 1 )  Gofbel  never  used  a  filament  such  as 
Kdimn  used.     (2)  Goebel  conld  not  ha^'e  obtained  the  necessar)' 


TBB  GOKBHL  ELKVTRIC  hAMP. 
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Ufli  dcf;rce  of  vacuum  Tor  the  proper  opcratiou  o(  an  iocandvsccnt 
Imp  by  llic  iiictliwls  l:c  claims  to  have  employed.  (3)  The  allcge<l 
OOOStant  pfacttce  m  di'^crrdilcd.  (-1)  Had  Goebel  invcntH  the 
lamp  be  vroald  have  paleiiled  it,  as  be  was  not  ignorant  of  patent 
practice'.  (Aj  The  upcratitni  of  vorious  lamps  claimed  to  \i»v* 
been  made  iw  lung  »);(>,  nml  their  nianur»ctiire,  arv  not  mailc  clear 
to  the  Conn.  (6)  Tlie  inaliility  of  Goeliel  mnroduce  n  lamp,  when 
such  •  pitxliKtioQ  would  have  been  most  vital.  Stress  \%  laid  upon 
the  aifi<Uvit»  of  the  Mdisoti  Company  tending  (o  «how  peculiar  proc* 
tice  ia  the  tnannfaclurr  of  the  upposinf;  e\*i(Ie]ice.  The  injumlion 
i»  granted  with  'leave  to  the  Oconto  Company  to  move  for  the 
raquimncnt  of  a  txmd  hy  cnmplainantA  to  indrmnify  Ihcm  far 
daoiaRcs  they  mffer  if  it  Hhall  be  Bnally  held  that  the  patent  is 
invalid.*     This  injunction  will  probably  be  appealed  from." 

Goetiel  ctntm^  that  he  had  been  working  at  this  proMcm  ^iiicc 
ISM.  He  is  a  (>jrtnaii.  c:liicaled  in  Hanover.  H«  came  to  New 
York  about  1H4S.  and  c»tablisbed  an  instrument  and  optical  busincfs 
there,  and  nmon^  other  things  of  im  experimental  luture  he  made 
an  electric  lamp  with  a  Rlanient  nrrange<l  iosidc  of  an  e%haii>ted 
tba  veeel.  in  what  be  called  the  iiddle-lww  form,  the  filament  being 
Mntng  like  the  hair  on  a  fiddle  bow.  The  exhausted  glass  vtssels 
w«re  in  one  piece  with  pointed  etids.  tlie  leaditix-in  wtre»beittf;  fused 
in.  He  also  made  what  lie  called  the  bair*pin  filametit,  beat  in  the 
form  of  that  implement,  and  in  form  much  like  carbons  of  the 
prmcnt  time. 

Cartiotis  or  ftlatDenls  were  matlc  frum  A:ix  tceds  and  black  cane. 
one  btmdredib  of  an  inch  in  diameter.  These  lamps  Mr.  Goebcl 
pnblidy  exhibited  at  ibe  Cooper  Itutitnie,  and  at  Tnion  Square, 
New  York,  ami  the  circumstance  is  altogether  mnarkabte  in  the 
CkI  llut  the  Goebel  lamps  made  no  sign  until  Ihiit  late  day.  or  at 
least  DO  «gn  >iuch  an  ntmld  1>c  expected  during  the  enormoaft  maa- 
uUcture  of  lilatneut  lamps  in  tbU  country. 

tliese  bets  having  ticrn  wt  up  in  the  courts,  and  af^Qed  by  able 
CDumiel  on  both  «dcs,  leading  to  deci.iions  tn  aevcnl  cases  in  fiivor 
of  the  EdisoQ  patents;  also  the  further  fact  the  Goebel  inventioa 
waadlcd  and  considen-d  in  tbc  Sayer-Mann  suits  of  ISSS.  then  is 
ceitalnly  good  ami  oiifEcient  rcaimn  for  denying  the  antktpatioa  of 
Mr.  Edbon's  in\-entioa. 
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BUBCTRIO    ROOK    AND    COAL.    DRILUNO    MACHIN& 


WhalWTT  may  be  the  result  of  producing  diiwt  rtx-iprcx-aliug 
mtn'trtncnl  dy  means  nf  iwIcnuiJii,  i>t  otlirr  rtcctttcnl  a|>]>iirii his, 
tb«rc  con  be  no  d<>ubt  or  succcsaTuI  appliciilioii  wlwtcver  roUrj' 
niution  is  available. 

The  exainple  above  shows  the  coaipaciueia  and  portability  of  rotai]' 
el«ctro-molivc  np|taratu«  powerful  enough  to  operate  tnining  tlrilL<i  or 
auKtn.  also  the  acLipttthllity  tu  every  wty  to  th;it  purixme.  The 
pUle  shows  a  VKty  complete  design  for  portable  drilliii);  or  boring 
machinea,  of  which  the  company  wnd  tlie  fi>lluwing  particttlam  in 
respect  to  constniction  : 

"  The  types  an-  made,  one  for  heavy  work  id  anthracite,  or  drillioK 
in  haul  slate  or  '  booey  ; '  the  other  for  lighter  anthracite  drilling 
■od  for  bitutniDoua  coal.  The  drilk  arc  ititerrhaiiKeabte  in  thcf 
mountines.  the  same  piMt  talcinc  cilbrr.  The  contml  of  ihi-  motor 
15  affected  by  a  small  plus  switch.  Feed  screws  of  different  pitch 
are  furnished  for  varjin^  llir  speed  of  boring,  and  a  friction  clutch 
pfotcetB  the  motor  sl'u>uld  any  particularly  hard  obstacica  be  struck 
soddcoly. 

The  columns  arc  nwie  in  different  lenjithfi.  .iml  e.icli  is  adjusta- 
ble Utr  about  two  feel  variation.  The  ciTOJUnicliiiii  of  the  drill,  and 
jts  method  of  monntinK.  ctiahle  the  oprmifir  to  drill  clow  to  the 
rool',  floors  or  walls  as  well  ax  in  any  dircditm  as  abow  noted." 

PoUowinit  this  are  the  facts  of  some  tCAts  made  in  coal  nine*  in 
Pamsylvania  that  are  marvelous.  We  cannot  spare  space  to  publish 
the  tabulated  results,  and,  we  may  add,  it  is  ()aite  usdcait  because 
the  ipecd  of  iKtietration  in  making  blaatint;  bolca  b  soch  that  the 
"titna"  b  an  inconsiderable  quantity.     The  rale  hi  anthracite  coal 

loeai^cigbt  feet  per  minute.  In  hard  "bonc>-"  rock  the  rate 
lliitty  to  forty  inches  per  minute,  no  thitl  nun'ing  and  acljaat- 
mcnt  are  the  nuin  parts,  the  boring  to  be  incidculaL.  so  to  call  iu 

It  is  an  ideal  machine  of  cxctvding  aimplicity,  and  capable  of 
rapid  adjuHtment,  hccaiuc  tight  and  u»t  refjutnng  the  weight  and 
inertia  indiqiensable  in  redprocathig  drilling  machinery.  Thia 
fieature  esabka  rapid  and  easy  setting  and  adjoataicnt.  so  that  aiak- 
iog  blasting  boles  is,  perhaps,  reduced  to  itai  luwori  poasibte  litait*- 


We  are  indebted  to  tbe  Mechanical  Ncn-s  for  tbc  above  portrait' 
of  Commander  Healy,  of  the  U.  S.  Revenue  Stennier  Heor.  so 
familinr  in  llie^  waters.  Captain  Healy  is  well  Icuowii  here  anioog 
a  circle  of  ia6uctitial  friends,  aud,  while  a  seaman  all  his  life,  he  hv 
ahio  been  an  olMierver  of  many  scientific  and  economic  matters  of 
nationsl  importance. 

He  has,  in  his  extensive  service  iu  the  hi^h  latitudes,  obsen'ed 
and  reported  uiK>n  the  relulion  thut  the  reindeer  bears  to  the  Indian 
trilies  of  the  fruzco  le^ous,  and  endeavuiwl  to  secure  Congrcsskmal 
aid  in  intrtxlucing  thef«  useful  animals  in  Alaska.  Failing  in  this 
be  has,  by  bi.s  personal  efforts  ;ind  cx{>en^.  socceedcd  in  planting  a 
colony  of  300  reindet^r  there.  Captain  Hcaly  maintains  that  the 
Polar  Regions  of  the  north  can  be  reached  by  the  aid  of  these  animals. 

Of  his  connection  with  the  Bear,  and  other  public  seni'ices,  tbe  I 
following  is  reprinted  from  the  Mtekanical  News  : 


"  Tiit /if It r  is  not  on\y  tlip  most  intcrcming  vessel  in  our  navy. 
but  e%'irry  year  shr  i»  rallvil  u[Mm  10  pcrfnmi  Ihe  inont  UMtul  and 
(Uogeroos  Krvice.  Tbc  iLulics  of  CapUlu  Hcaly.  who  ix  tbc  only 
iepnsenuti\*e  of  our  Go\'erMmrtit  in  ihe  Arctic  Sea.  ore  a*  %'ari«l  u 
tbcy  arc  difficult.  Ln&t  year  there  vtrre  SIV>--two  whalm  in  tbc 
Arctic,  uf  which  four  wcrr  Int.  lit  whalebone  alfnic  the  fleet 
bciMxht  Uack  over  j:2.<¥>i».000  worth.  AH  these  vessels)  were  umkr 
the  protcctioa  of  Captain  Healy,  tvboec  duty  it  was  to  sec  Ihat  nooe 
of  than  got  can;*!!!  in  (he  ice  pack.  IleNidcJi  this  i,\urk.  the  Jfear, 
in  cftrly  Mitiimcr,  in  crnnmiMtoncd  to  crubic  al>out  the  sent  island,  and 
drill;  off  llic  poachcra  who  arc  raiding  the  rookeries.  Aoother 
ifl^MMlnnt  duly  i)eTf)rnied  by  the  ftMr  is  to  lioani  and  search  e«h 
vvskI  cntctintt  tbc  Nurthcru  Sea.  Before  the  Uoveiamcnt  wu 
rtptmnted  in  these  waters  the  swindling  of  the  Alaslcaii  Indians 
iras  a  recognir^  industry  nniong  iin.ocrupntoas  traders  and  whalers, 
Not  only  bttc  the  nativo  nibljcd  by  these  nucaU.  who  got  valuable 
fors  «id  ivory  for  a  mere  Sfiog.  btii  they  were  fast  becoming  brutal- 
i2e«I  by  the  cheap  whiskey  whkh  tbcy  received  ti>  exchange.  This 
enamiuy  \\x-  now  been  almoKt  wiped  out,  tlunk^  to  llie  /{ear.  Since 
Captstii  llcitly  has  been  in  couimnnd  of  this  iiii|N>rlant  mt<ni(iii  he 
and  his  crc»-  have  rescued  no  lew  than  tbtre  hundred  shipwrecked 
aailors,  arul  aided  hundmis  of  ttick  and  dettitule  miners  and  othen. 

Captain  Michncl  A.  Healy  ba.^  been  a  sailur  all  his  life.  huring 
tbe  war  be  was  in  Australia,  but  he  battened  back  to  fight  for  htti 
coanlry.  He  was  loo  Inle.  howei-er.  to  [mrtioifiate  in  ortire  service. 
His  naval  cxpcricuce.  which  extended  all  o\'cr  the  world,  aecutvd 
him  tbe  commisMon  of  third  lieutenant  when  he  entered  the  BRTtee 
oo  a  revenue  cntter  in  ISfW  He  rtvtc  to  M^cum!  Itentcnant  in  two 
ye«ra.  and  scr\cd  in  the  AV/iamr.  at  Sitka,  until  ISO!*,  after  taking 
her  around  the  horn.  Then  be  spent  some  months  on  the  /.itualm. 
Upon  his  return  he  wait  stationed  on  tlic  fiu4A,  After  talcing  her 
through  the  Magellan  Straits,  he  reraniued  'Omc  tine  in  her  in  the 
Padfic.  His  ex[>ericucc  with  the  Arctic  Ocean  liegan  in  I8W),  when 
tbr  search  was  made  for  \\\c  ffannrtlr.  He  was  then  second  licnteo- 
ftnt  of  tbe  Ofruin,  which  participated  in  tbe  search,  and  from  tlial 
tioK  00  he  has  raadc  annual  cruiser  into  the  Northcni  Sea.  In  ltf->l 
be  was  made  raptain.  jnd  «eat  by  Coo^resH  tn  make  a  tour  of  the 
Arctic  kegioiw  m  the  Utisii.  Ii  was  tn  the  relief  expedition  !«nt 
north  after  the  survivor*  of  the  Grcely  jwny  tliat  the  now  famotta 
Bt«r  became  noted  for  being  tbe  finest  veaael  ever  built  lor  tbc 
Arctic  scr>'iec.  ^bc  was  tben  owned  by  Great  Urilotn.  In  1989, 
when  she  was  presented  to  this  countr>'.  and  turned  o\-er  to  tbe 
Trcaactry  IVpartmcnt,  she  was  put  in  charge  of  Captain  Healy. 
How  well  she  has  stuuioed  her  rcpatatiai)  stacc  then  k  a  matter  of 
hislary." 
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arnRAvuc  rkqvlator. 


H7DBAULIO    REOULATOR. 


Th«  Risdon  Iron  Wurks  hnvc  supplied  on  this  Coast  a  nurabe^B 
tile  ix-gulntors  such  aft  are  sho^vii  in  tlie  engraviDg,  (or  operatjuf^j 
dampers  and  conlrolling  the  fires  of  steam  furnaces. 

The  machine  b  essentially  a  hydraulic  cylinder  and  piston,  con-^ 
trolled   by   a    piston    valve,    tJie    movements   of    the    latter    beiti; 

governed  by  pre^iiiun:  of  water  from  a 
feed  pump  or  steam  boiler.  The  pis-. 
ton  v-jilve  has  a  stem  projecting  otiti 
through  a  gland  at  the  top.  the  ana 
of  this  stem  being  so  proponioited 
tlial  the  reiitiired  pressure  will  1>a1- 
auce  Che  weights  Geeu  in  front. 

If  the  prcr^ure  falls  the  weights 
and  val\-e  destrend.  ndmtttiiig  water  to 
the  top  of  the  actuatiug  puitou,  nhich 
is  connected  to  and  moves  (he  Ie\icr 
seen  bciit^ih  the  cylinder.     This  lerer 
is  connected  by  tooth  segments  to  a>| 
short  lever  seen  in  front,  so  as  to  giw 
the  valve  an  overtake  niottoti  and  thu> . 
stop  the  maiu  lever  at  various  pmnt: 
in  the  arc  of  its  movement  in  stccord-l 
ancc   with  the  variations  uf  prvsmn;.  ^ 
The  main  lever  is  connected  bj-  tli 
rod  or  link  seen  on  the  left,  to  a  dam- 
per, watcr-whecl  valve,  gnlc  or  other 
device  to  be  controlled. 

The  main  stand  is  a  reservoir  to- 
contain  condensed  water  when  tbe 
pressure  '\s  drawn  from  a  steam  bdilcr, 
the  engine  being  supplied  from  the 
bottom  by  a  pipe  isecn  on  the  kfl. 
the  other  pipe '  being  a  waste  or  ex-" 
haiist  one  for  the  engine. 

The  apparatus  is  iu  effect  the  same  as  a  steam  or  hydraulic  steer- 1 
ing   gear   for   vessels,   except   the   conlrolling   clement  is  piissuie^ 
instead  of  hand  movemenl.  llial  is.  the  actuating  piston  follows  an 
adjustable  means  of  ■"  indicalion,"  and  stops  at  fixed  pa-iitioiw 
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responding  tn  ilie  range  nT  indication  and,  in  tliis  «ue,  i^  pressure. 

Tbc  apparatus  is. neatly  (inishc<l,  inic^ndc^  to  itand  in  an  engine 
room  vbcTc  ibe  position  of  the  dampers,  and  stale  of  tbe  fires,  tic 
ooDtbuiaUy  abowii  to  the  engineer.  There  are  tlirce  or  tm>rc  rizca, 
to  exert  a  force  of  *i(Ki  to  iMM)  poutid*^  as  may  tie  reqittred,  to 
exceed  all  the  contiDgencics  of  maiitance. 

Thi*  i»  a  luleraWy  Mnall  inachitH:  tir  apparatus  for  so  long  a 
ileaftiption.  but  it  has  some  relevancy  to  our  remarks  last  month 
respecCing  "wenic  rc^'jUiting  appamU»."  the  iiicf&denc)-  aiul  failure 
of  which  it  commmilv  n  wmit  of  pnwer  to  perform  the  ret|iiiied  fuiic- 
tiooA.  especially  m  rv^itlatiu^  the  ttpeed  of  frater  whecU.  Whut  tn 
requitrd  U  fiinKitive  indication,  and  Id  addition,  an  actuating  force 
soAciciU  to  overcome  oil  poa»ble  rcMstance. 


THB.TBOHHIOAI.  SOCIETY  OF  THB  PAOITIO  COAST, 
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Tbi?  regular  meetin);  of  the  Ttehnieal  Societj-  M-as  held  at  thcit 

roams  October  (Ith.  when  the  folltnTiDg  new  uiemlicrs  were  elected  : 

Ililiranl  N.  V-mntt.  Covniy  Sumyor..  SoUiio  Conatjr,  CaL 

R.J.  Ruirma.  MKhaaini  Kngin— ■ Saa  Franeisni,  CaL 

R.  St.  Vail.  Mining  Engineer .,,. Saa  Dicgo.  C^ 

J.  8.  Walter,  0*il  linglurer Samoa. 

Mr.  Luther  WoKoncr  sabmltted  «  paper,  which  was  read  by  title. 
I'Oa  the  Duty  of  the  California  Wet-Cnuthiog  Stamp  Mill." 

Mr.  n.  C.  Hcnny  delivered  an  addrew.  with  a  matberaatic*] 
trratiac.  cntitinl :  "Supports  Ketiuiretl  (ot  Cur^-es  in  PrexMiTC 
Pipes."  Tbc  (tifieusBion  of  thb  subject  was  held  over  for  a  Kuttae- 
QDCDl  meeting,  and  the  paper  will  be  published  in  full  in  the  next 
lane  of 'the  Tmaaoclions. 

The  delegates  lo  the  State  Road  Coiiveutton,  hetil  nt  Sacmracnto, 
September  7ih,  mndc  i  verbal  report,  ittatiiig  that  the  mem1>ei«, 
J.  H.  SlTicdingcr,  O,  H.  Bnckroan  and  Otlo  vun  Ocldem,  had 
attended  Ibe  Con^-entioa  on  behalf  of  the  Technical  Societj-,  vad 
participated  in  the  dbtcu-tiiton  there. 

MeMir».  Striediugcr  and  von  Geldem  read  a  paper  that  had  been 
pfCfKntcd  but  not  read  at  the  Sacramento  Conveotion.  Excerpla  of 
thb  paper  are  reprinted  in  our  pment  iaaoe. 

At  the  next  meeting.  'Sav.  3d.  there  will  be  disctniioBS  of 
varkNts  subjects  laid  over  from  preriotu  meetings. 


35  Horse  Power  Otto  Gasounb  Ekgisk. 

JtCULKUCIIItll,  SCIIVUM  A  CO.,  I>I)n.«.t>III.PIIIA.  PA. 


35    HORSE    POWER    OTTO  OASOLIKB  BNOINa. 

SCtlLKlSCHHX,  SCHVMU  «  CO.,  rmi.ADXLrtlU.  PA, 


The  "intEnui]  ivnibuMiun  engines"  of  Dr.  OUo.  wblcb  caidc  out 
ia  ibviT  "  prajvctilc"  form  iti  IHHT,  have  sincr  that  time  hrld  a  per- 
tDBoent  and  tncrcttsinf;  pincc  atnonn  moltv-e  enisine».  The  gas  t>*]>e 
were  »t  Snl  arranged  so  th«  cxptosive  force  of  the  cfaarge  acted  lo 
poitially  expel  a  heavy  vreigfat  from  a  v-crtical  cylinder,  the  descent 
of  the  weight  between  cxplosiMLi  bcin^  utilized  for  motii'e  power. 
This  projectile  »>'<rtcni  Mxm  gti\x  way  to  a  piston  and  crank,  u  the 
enfant*  are  now  made,  Mun.-  than  forty  tltatisnnd  ha\-e  l>c<n  suld 
by  the  Otto  WurV.i  at  Deutx.  C^iermany  and  tli«  branches  in 
England.  Ihis  country,  and  elsewlicnr.  working  onder  the  Otto 
patcntii  aail  deigns. 

Mesar*.  Schleicher.  Schuuini  &  Co.,  of  I'hiladelphin,  ore  the 
rcpTMCuUtt^Ta  and  tuakrrs  of  Otto  enKine«  in  this  coutitT>-,  umI 
hsTT  •  dkrsc  and  finely -cc|uipi)ed  works  there,  where  both  gms 
•nd  g— oline  engines  are  made  in  a  very  perfect  ninniii-r.  The 
engniTJilS  abows  a  newly-designed  gasoline  engine  of  3&  borae 
power  provided  with  the  latest  imprDvemeats  fot  cukiiks  of  that 
cla«a.  The^e  engines  are  made  of  various  sizes  np  to  nixtccn  bone 
power  Id  iectloiu.  so  as  to  be  taken  apart  and  traii<tported  on  mulc« 
to  motmtaitUJtts  places  for  mining*  ot  other  purposes.  The  con- 
•anptioa  of  oil  in  abcnit  one  teutli  of  a  gallon  for  cadi  horse  power 
per  hour,  or  less  than  one  cent,  where  the  oil  can  be  obtaiiied  at 
the  lowest  market  rate. 


OOMMUmO&TlOM. 


TotubBditob  or  "Isi»l'st«v." 

DkarSui: — In  the  October  isstic  of  iNtifSTItv.  page  700,  I 
notice  the  fnllowinK  wntencc  ;  "  It  is  cartons  that  man'a  ingetiaity 
has  not  been  sufficient  to  produce  crystallized  carbon  or  diamonds." 

In  refutation  of  the  aba\-e  statement  I  would  quote  the  following 
from  an  article  by  Priitce  Kropotkiu  in  tlic  Popular  Sa^nte  Afom/Uy 
far  September : 

"At  one  of  the  recent  sittings  of  the  Prcoch  Aademy  of 
Sciences,  Henri  Ntntx^n,  whose  name  has  lately  twen  procninent  In 
chetnistry  In  connection  with  wveral  Impomnt  discoveries,  read  a 
conraunication  to  the  efRrct  that  he  had  Anally  succeeded  in  obtain- 
tag  tu  bis  laboratory  minute  cr>^tal»  of  diamotKls.       a       •       « 

Some  of  the  crj'Stal  obtained  by  Motasan  are  real  colotlesa  and 
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CTjrsulUicd  diftmoiKis — tlir  gem  ««  mil  know  and  adniire.  For 
induiliy  uid  evcry-dny  life  the  infinitcMnud  quantities  of  (liaittotut 
dust  obuhied  t>>'  the  t'rench  i:licmi»t  mny  htxv  no  imnicdiate  rnlue, 
and  some  time  will  be  requirird  liefure  a  inod^st-sizcd  jewrl  is  itiiidc 
in  a  lahnraloT^'." 

FoUowinj;  this  is  a  dcacriplion  of   ttic    method    panned    b)' 
MoisaiD  iu  arhvinf;  at  the  results  iudicaled  above. 

\'ours  fwpectfuily. 

W.  A.  Gmnii. 

S»u   Pmaciaev.  8ffL  tS,  IMS. 


OBOLOOIOAI.    REPGRBNOB    CTBART. 


I  PmBSStA.  C.  Lake,  of  ibe  Stale  School  of  Mines,  at  Oolden, 

I  Colorado,  has  written  for  the  Cctlury  Hnginegr.  Scranloo,  Pn.,  a 
^■«er»e«  of  very  intervNiirig  and  uaefol  articles  on  pnMpecting  for  golrl 
B^nd  silver,  and  in  ilhtstralion  of  the  hnportoncc  of  xcologtcnl 
m  kannlcdRr.  and  also  a«  a  UAcful  means  of  rcfcrenix,  hnn  prepared 
the  chart  shown  on  the  ojiposite  page.  This  chart  is  one  that 
»hould  be  prescr^'cd  by  oar  readers  for  rcfepencv.  sliowinx.  iw  it 
doo.  at  a  glance  how  ihts  woiKterful  earth  Is  btiilt  up.  and  the 
churactcnHiicK  uf  the  H^tc.H  nml  pcrioiU  lying  tbowandft,  and  {tcrhufia, 
millfoniinf  years  behind  iw  in  Ihe  mysterious  potst. 

Of  Ihe  practical  value  of  rcoIokj-  in  prosprcting  we  will  quoce 
briery  ftxMn  one  iif  Prortrssor  I^ke'H  essavH  in  the  CeJiury  F.mgitiftr; 

"A  pfospeelor  in  his  roaming  among  the  rocks  m  likely,  from 
lime  to  lime  to  come  ucrivu  a  Koud  many  fowils,  or  petriticd  reniaiit» 
of  life,  that  once  exisleil  on  this  pUnct.  He  will  fccl  eitrtous  to 
kaow  what  these  arc.  what  ^ass  of  niiioial  or  vegetable  they  may 
nrprr<ent,  to  what  geological  era,  epoch  or  subdivtsJou  they  may 
he  Ion  j;. 

FoMih  to  a  geologist  are  the  labeU  of  the  rock*  ;  show  a  g<ok> 
gittt  a  fowil.  and  he  will  probably  he  able  to  tell  at  glance  whether 
the  [o»«ll  caitie  fri'm  a  serieft  of  paleozoic,  meiMucoic  orcetioxuic  rockH, 
whether  it  belonged  to  a  very  ancient  geological  period  down  near 
the   primitive   granite,    or  to  a  comparati^*cly  recent   one  near  the 
taodcrn  Mtl.  hi);b  up  iu  the  geological  scale  ani)  nearer  tu  the  life  of 
the  pre«ent  day.     He  may  be  able  to  tell  not  merely  whether  it 
belongs  to  one  of  the  (jreai  divisions,  to  the  ^-at  cra&,  ImtAlso  tu 
the  Mlbdifiiioiisi  uf  the<«  etas,  wliellier  lo  the  liiluriau  iir  carbonifer- 
oits.    the  juiaMiv   Of  tiK:  crelaceciun,  or  even  (»  minor  dtviiuoaa  of 
^^bese.  called  groups,  whetlier.  for  example,  it  belongs  to  the  Oakoca 
^^■ronp  of  the  crvtaceouit,  or  to  the  l.,aramie  group  of  the  nme  period, 
^^^^   llw  practical  uie  of  a  general  knowledge  of  fuMiila  t»  obviotit>. 
A  ptu«iicctor  finds  in  certain  strata  a  fern  leaf  of  the  carlioaifeTouy. 


I      A  ptu«iJi 


this  (dls  him  be  raust  be  on  coot  slrnta.  oiid  fortbvntb  he  hunts  for 
coal ;  or  he  finds  a  |>aIcozcJc  shell  or  coral,  i^hich  points  to  the  fact 
that  be  is  probably  iu  the  neighborhood  of  the  precious  orc-beariag 
rocks. 

Later  perhaps  be  liuds  a  shell  or  coral,  characteristic  of  the  lower 
carbcmifcioii.^  blue  linicstoiic,  the  celebrated  lead-silver  bearing  for- 
mation of  Colorado  tind  the  VVe^t.  .itid  he  in  eiicouragMl  In  look  for 
these  vres.  The  limestone  by  ilself  is  but  n  ixx>r  guide,  (or  there 
are  many  limestones  not  unlike  it  in  the  different  series  of  rock.s,  hiit 
this  particular  shell  labeU  this  us  "the  blue  Iime.stone"  and  no  other, 
Hciicc  a  characteristic  fosiil  may  help  considerably  in  following  up 
in  its  extension  an  ore-bearing  rock,  and  not  only  that  locally  but  in 
regions  very  far  apart.  Soon  after  the  cclrbrstcd  ore  deposits  of 
Asi>en  were  discovered,  and  the  mines  weie  in  their  infancy,  some 
fossils  were  discovered  that  showed  the  deposits  to  be  iu  the  same 
limestone  as  that  at  I.endvillc.  which  had  proved  there  so  produc- 
tive. Thii)  gave  an  additional  imi>etu>t  to  the  camp,  "  a  second 
I,eadvil!e"  so  it  was  said. 

Again,  though  a  prospector  may  not  find  nt  once  the  particular 
geological  .^IrAtnni  or  period  he  ift  looking  for.  if  he  finds  a  character- 
istic fossil  anywhere,  iu  some  other  period,  be  knows  frvm  it 
whether  tlie  period  he  is  after  lies  geologically  below  or  above  where 
be  is  looking. 

Thus,  if  a  prospector  finds  a  sUuriau  shell  he  knows  thai  the 
carbonifiTOUs  "blue  limestone"  must  be  close  above  this  Silurian, 
or  if  he  finds  a  marine  cretaceous  shell  he  knows  that  the  Laramie 
coal-lKarin^  gi'oup  lies  alxive.  Oii  finding  a  cretaceous  or  Jurassic 
fossil  he  knows  that  the  carboniferous  and  paleozmc  scries  must  lie 
considerably  below  him. 

In  the  nccompaiij'ing  geological  table  we  have  shown  what  rocks, 
and  whnt  mincriils  and  metaU,  are  likely  to  be  found  on  the  geolo{^- 
cal  division!)  and  subdiviMons,  also,  gen^Tally.  what  classes  of  fossi 
life  arc  to  be  expected  in  eadi. 


PORBION    IKVBSTMHNTS    IN    AHEXLIOA. 


Mr.  John  P.  Young  has  written  for  the  ChroHide,  of  this  City,  to 
show  that  the  present  financial  depression  in  this  country'  is  caused 
by  the  eiionnoiLs  tribute  drawn  from  here  by  Dritish  invest- 
ments now  estimated  at  two  thousand  millions  of  dollars  in 
slock  exchange,  or  listed  securities.  To  this  may  Iw  added  atiulber 
large  amount  of  unlisted  securities,  ealling  the  whale  $2,500,000,000. 
the  interest  or  earnings  of  which  must  be,  and  is.  paid  regularly, 
amounts  at  seven  per  cent,  to  51'5.00O.0O0  a  year. 

We  have  for  fi^-e  year*  past  urged  the  same  theory,  and  pre- 
dicted that  coiiftLsitm  and  misfortune  would  fallow  such  n  policy. 


FORKras  jyrEST3{KSTs  ry  amrrha. 
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Wc  will  vetittire  to  smy  tli«t  DitM;  teitthx  of  the  propertj*  nod  securi- 
Ue%  lhu>t  mid  lia\-e  left  the  bunk  of  tboae  who  nolxily  condcmo  in 
every  way  the  fiscal  policy  of  Gnat  Britain. 

Truth  will  ]>rv\-iiil.  and  if  for  ttnraly  yeara  more  Great  Urilatn 
catt  coutiaac  her  uoteiAricted  cammerce  aiiioti£  natioiu  tluii  iiLftin> 
tain  protcct)\*c  urifTs,  slic  will  rule  the  earth  in  a  fittandal  avmc  and 
lay  the  whole  «-orUl  under  tribute.  Revenue  collected  in  tbis 
nxanner  don  not  re-ach  ibe  ireasiirie^  of  the  nations  where  it  is 
asBcaaed,  but  goes  into  the  cofTcrs  of  Ilnti&b  capitalitita  al  I^iidoo, 
if  not  in  iatercst,  in  the  way  of  profita.  Even  subsidies  paid  to 
dlixens  and  companies  arc  directed  to  London,  as  in  tite  catx  of  the 
Padfic  Mail  Steamship  Company  and  more  notably  tbc  i*n:ncli 
bountieftoM  shipiung. 

If  «r«  sul>!iidi7e  our  own  peupU-  tiy  means  of  a  tariff  tncreaxe  in 
prtcrs  srtd  profiLi,  the  subsidy,  or  tarifl*  becomes  a  ftremium  on  ralua- 
tioa  and  the  owner*  at  once  hie  away  lo  nngtaod  to  sell  the  whole 
bosiBeB.  No  blame  can  t>c  attached  to  British  ini-cRtors.  who 
fanpoftnned  by  all  llic  artifice^  known  to  promotioii.  place  tbcir 
capital  here, 

The  past  tn'eiily  j-eare  has  wlln««sed  a  cnue  to  make  moot;}'. 
I'atrioti^ni  or  even  decent  rraptvt  for  the  national  nxlfare  have 
not  existed.  Those  profc^itng  in(i»t  pnlriotisoi,  are  the  vcr>'  people 
wlio  have  acted  irrespective  of  public  interests.  The  brawlers  Ibr 
"Amcricaniaoi  "  Itavc  been  the  people  who  have  sacrificed  America 
to  their  own  interest* 

Tlie  remedy  is  to  assess  the  uatiooal  revenue  on  property  and 
caining^  of  properly,  and  not  on  coRKumption  as  is  now  done.  Then 
profits  will  tfccoDic  nomifll  and  more  uniform-  Stocks  coald  not  be 
watered  and  there  would  be  no  inducement  held  out  tu  fcitciyu 
tnvestora  for  parchasing  our  railways,  bctories,  and  whotct-cr  vSvvi, 
pTotntm:  and  a'^ciurancc  of  abnormal  camtnKS, 

We  have  been  taught  by  l»>th  precept  ami  exanipU-  the  [KMMibili- 
ties  of  our  vast  resourceti,  but  have  ptirsunl  the  narrow  polic}'  of  a 
third  rate  power,  afraid  to  go  out  into  the  world  and  fearlessly  coal- 
ite for  our  true  share  of  the  world's  trade  and  its  profits. 

All  nece»ar>'  ot  ex[>edient  expansion  of  onr  indostries  could 
have  been  attained  by  means  of  Americaa  capital.  Railways  could 
ban  been  made  as  wmmi  as  they  are  mjuind,  and  it  is  a  question 
DOW  wbclbcr  we  are  really  benclited  b>-  our  immetur  railway 
mileage,  saddled  as  it  is,  with  debt  In  foreign  investors^  The  rail- 
ways, many  of  tbetii,  do  not  fackin);  here  at  all,  except  the  watered 


stock.  We  ha\-e  tlie  water  niKl  the  Britisli  have  the  reilwayc 
A  6rKt  change  equal  tu  fair  enmings  on  most  of  our  Hnes,  goes  to 
pay  the  interest  on  bonds  lield  abroad. 

The  whole  system  is  wrong,  boni  of  an  uiiwholcsome  and  trru- 
lioiial  craze  for  expansion  that  has  brmighl  just  now.  nnA  will  bring 
again  Gnanciiil  pnnics  and  disorder  of  all  kinds. 

The  remedy  lies  in  laws  that  will  prevent  fictitious  valuations 
for  incorporated  property,  also  to  remove  from  such  property  nil  the 
circiiinstaiices.  such  as  subsidies  and  tariffs,  that  cause  and  suggest 
fictitiou<!  valuation.  In  other  words,  laws  that  will  eampcl  people  to 
conte  down  to  "facLs"  instead  of  nntnith  and  Financial  trickery. 


WATKK-WHEBL   GOVERNORS. 


At  Ottawa,  Canada,  where  the  street  railways  are  operated  by 
electricity  gi-ncratcd  by  water  power,  there  has  been  great  difficnlty  m 
regulating  the  speed.  The  sudden  Buctuation  of  resistancv  such  as 
occur  ill  street  traffic  where  there  are  grades,  and  vanou.s  other 
ciiuses  1(1  vary  the  consumption  of  power,  are  audi  that  a  regntnling 
apparatiLs  applied  to  the  gates  of  the  water  wheels  did  but  little  good. 

The  result  in  this  case  lias  been  that  the  governor  apparatus  was 
abandoned,  and  an  attendant  statio«c<l  to  watch  tlie  wheels  and 
adjust  the  gales  so  as  to  maintain  sufficiently  regular  motion  for  the 
dynamos.  These  are  of  tlie  W'estiiighouse  type,  two  of  thcin  of  400 
horse  po%ver  each.  To  operate  the  gates  by  power,  and  ijtiickly, 
two  drums  or  pulleys  are  driven  in  different  directions,  so  arranged 
that  one  opens  and  tlie  other  closes  the  water- wheel  gales  by  laeans 
of  detachable  dutcbts. 

The  attendant-^  Iiave  >>efore  them  a  \-o1tmeler  to  s««  the  pressure 
OQ  the  lines,  and  move  or  connect  the  water-controlling  gearing 
accordingly.  Two  men  in  charge  change  e^-ery  tbirty  niinittcs,  and 
it  is  claimed  have  no  difficulty  meeting  all  emergencies,  and  main- 
taining a  nearly  constant  potential  on  the  lines. 

This  circumstance  suggests  some  coiuinent  on  water-wbecl  regu- 
lation. It  has  long  been  a  problem,  aud  is  destined,  no  doubt,  to 
pass  through  a  jieriod  of  e\'olntion.  th«  same  as  the  regulation  of 
steam  engines  has  done,  but  in  shorter  lime,  because  there  is  a  good 
deal  of  analogy  in  the  two  things,  features  common  to  both,  and 
there  i.i  now  the  precwlents  of  steam  regulation  to  gtitde. 

A  pressure-turbine  wheel  muct  be  regulated  by  changing  tbe 
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■izc  or  arm  of  the  chutn*  or  in-charge  iisuM,  ami  tu  thU  rvquires  a 
good  ilea]  of  power,  such  powrcr  rannot  tie  ilcrivcd  ^in  ccnthfuR*! 
spparatus,  or  luiy  kind  of  govern itig  apparatus  directly,  but 
muM  be  generated  by  the  wh«l  il«lf  or  by  »omt  extraneous  power, 
tbc  Ko\'cmor,  what  cvt-r  it  taay  be,  furniitliiax  ''itxlicatioa  "  only. 
The  power  must  act  ii»tantat>eou»))-,  »n(l  be  ttufTicicnt  to  move  a 
circular  gale,  or  a  set  of  cliiite  vaiies,  that  offer  a  heav>'  t«lsU1k«. 

For  a  wlicel  of  tbt  (timcti<iionK  mriitioned  in  the  fint  part  of  this 
article  «  thnist  ol  one  ton  9I  )ea.4t  will  Ite  m(uirtHl,  antl  tItU  nl  n 
rate  of  one  loot  per  secood.  or  about  four  horse  power,  and  with  the 
required  Koring.  and  to  nxet  emergencie'^  iloulile  thix  force  iboald 
be  proviikd.  As  this  power  acts  only  ai  iitiervaU  and  abort  nugea 
itfi  Aggregate  atnoants  to  but  little. 

At  Ottawa,  the  meti.  nftide  from  observelion.  perform  nothing  but 
what  i»  called  indication,  that  19,  they  coonect  or  dtscugiige  mmdc- 
thing  that  docs  twit,  or  need  not.  call  for  a  force  beyond  what  could 
be  «ui>plied  Iw  variations  of  an  electricnl  carreni,  and  we  think 
tbcTV  i»  u  good  aUK  here  for  inveiilorv 


la  our  exchanges  we  find  an  account  nmt  cograntMts  of  a  imtw 
way  lo  join  Icntlicr  and  gum  machine  bandn  Ity  mcMU  of  a  great 
patch  on  the  hack  and  wrew  holts  to  hold  the  patch  on.  also  special 
iiDplcmciits  to  be  craplojxd  in  making  the  joint.  It  i^  time  theie 
things  |aMed  out  ex^rry  where  as  lliey  have  here  in  Califoniia,  where 
the  joints  in  bands  are  butted  at»d  laced  with  copper  wiiv.  so  the 
joint  can  »carocl>-  Ik  (ouud  and  will  atay  tbeic  while  tbc  bond  laals. 
Nfjl  cidIv  thi^.  there  ia  no  ob«tniction  and  the  bands  can  be 
reverwd  in  running  over  bin<ling  pulle>>s.  Theory  is  that  flexure  fat 
ixrt  tnlcrfcrcd  with.  Wbatcxxr  stiGfens  a  band  adds  the  clement  of 
dcatrnction.  but  all  cl.-*e  aside,  the  wiic-aewed  joinu  arc  cheaper, 
iKatef  and  in  ever)'  way  su|3erior.  We  ba%-e  in  mind  jtut  now  a 
heavy  leather  band  4H  inchen  wide  tranuiiitting  SOU  borer  power, 
bending  two  wayn  over  Kmall  dnimit.  Thi^  band  baa  not  been 
repaired  for  two  years  and  no  ot»f  can  detect  when  the  joint  pajaan 
over  iron  drums. 


HTKRATURE. 


A  tirral  C-alalit^np. 


Ittmn.  0«ii»ei)t,  Mil«9  &  Co.,  nif[lncn» 
And  mnchine-tool  makers  of  PlitladelptiU. 
bave  iuuicd  >  Kumptaofu  tataloguc  illunlmt- 
iiiK  standard  Ivpcs  of  the  mxcliuics  nude  at 
tluH  vsUtilohiticnl. 

Wv  liuitKiDc  tlial  nu  vfoik  of  llic  kind  ba» 
ever  btton  ticcn  produced  in  tbiK  nr  any 
o<ber  coantry.  Thnc  are  about  eighty 
pUtcs,  representing  the  variou*  tooU,  piinlnl 
from  «*«)d  rnKravin^s  in  the  htKliei^t  *tylc 
of  the  art,  with  jttperand  biiiilini;  remarka- 
ble ill  Uie  Mttio  Atgrtc.  The  feature,  ho*-- 
cver,  Ibat  will  taott  appco]  to  tltc  «ugine«r- 
injr  wotM  JH  tlK  plstn  coraprchftitii'c  tpcci- 
ficationii  tbnt  sre  t^wn  in  c«(in«ctioa  with 
tlie  drawiug*,  thiags  that  a  purclutacr  wants 
to  know,  and  an  absence  of  nil  factitiout 
"fwlbCTaiicea"  that  too  o1\i»i  encumber 
•Dcb  ^wokii. 

Thc«e  workft.  pctlutpa  the  ror«n>i»t  in  thi< 
country  in  tbrir  Udc,  both  in  character  and 
extent,  have  coareatraled  tlieir  resources 
upon  mac  111  ne«  for  itictal  norkiag,  lududinf; 
both  hot  and  coM  proeeises.  and  t)»e  present 
catalogne  represents  an  occuniulAtion  of 
forty  years'  experience,  all  t1»c  time  obscrv- 
inz  and  dmwini;  upaii  tlie  pntctifc  of  the 
world  for  the  trend  and  naliiicof  iinprovc- 
tnenU  of  tvtry  kind. 

The  pnaent,  m>  far  as  «-e  know,  is  the  firtt 
orpinized  cullectiaii  of  the  kind  iiunrd  in 
pre««  form  by  the  firm,  and  ouc  uill  think  it 
ia  qnile  enough  for  a  long  tia>e  to  come, 

Mr.  P.  R.  Mile«  ii  the  engineer  of  the 
&nn.  Bad  joined  it  many  years  ago  by  a 
cfloaolidstlon  of  his  own  works  near  by,  bot 
now  an  integral  part  of  the  immense  plant. 


MatvHrhiiMrlts  iRhtltiitP  of  Tw-hnolosj. 

This  pronnDcnt  teclinical  collcf^,  the 
largeM  in  the  I'nilcd  State*,  bus  prepared  an 
illtMtrattsl  tndlelin  fpving  a  Imtorical  and 
other  acconnt  of  Ibis  iaxtitution.  The  in- 
striKtion  is  confined  to  Kkal  may  be  called 
tbe  technical  liranclwa,  tacluding  liaology. 


geology  and  what  arc  termed  general  Ua^ 
ic«. 

The  lnHtitnte  vraa  opened  in  Boiion  is 
1R6&,  and  the  cnrDlnnrnt  of  mcmbm  <• 
more  than  one  thouund.  The  incotne  from 
iuwsled  funds  i*  fSi.OfXI  a  yea«^.  and  frow 
lees  f  IsO.iHMi.  which  with  other  tonrcoof  n 
eome  ainoants  to  an  aKgreKBhe  of  BMTclhia 
{SSO.UDO  a  >-ear. 

Tlie  librarie*  contain  :ilt.t>.11  \-olutDes.  ml 
there  ore  eight  laUoratoriei,  all  fally  e^i|>' 
ped  with  appioTcd  apptniitUK  and  focOttir* 
for  reacarch  and  ecpcriaieiit-  There  art  in 
all  ISA  inslructors  of  rarious  rank*' 

Tbe  present  publication  ronlAins  mui 
fine  pbolograpbii:  views  of  biiiktiDgs.  laW- 
atorien  uud  other  rooms,  ai>d  a  executed  tn  • 
tasteful  tnanncr.  Copies  can  be  oht*inr>l 
from  Pi.  H.  W.  Tyler,  the  Secretary,  at  (Kw- 
ton. 
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:ai.   Notes. 

The  Kxhibition  to  Ik  held  in  this  Oty  during  ihc  ctHpinR  winter 
Kems  to  be  nxstimiiig  9  good  deal  of  extent  ami  imixMlance,  and 
will  no  doubt  be  Ihc  srcat  event  of  tlie  year,  or  of  sM-cral  jears.  for 
Son  FntndKO.  We  have  not  llitH  for  taken  any  pari  in  diKUwiions 
of  thM  nubject.  A  technical  jotimnl  Hhmild  ttot  dcul  wiib  cxhilii- 
tUtm,  biit  will)  what  is  slirnvn  At  theni.  ami  tliis  function  will  not  be 
neglected  when  Ihc  pn>pci  lime  arrives.  The  accounts  giixn 
■of  exhibits  at  the  Chicago  Hxpcwition  have,  ns  we  belio-e,  been 
le«  ooffiplcte  than  in  fonncr  caw*  when  there  was  less  extent  and 
diffusion.  The  aggregation  U  large  nt  Chicago,  but  in  a  technical 
way  doc»  not  include  Ihc  iKivclty  expected  or  poulble.  l*racttcal 
incchanicA.  including  Pnifcwor  John  E.  Sweet,  if  he  can  be  claM«d 
tnidrr  that  head,  and  Mr.  Miller,  of  the  .■tm/hraM  Afnihtniii.  \a.\t 
irrtttra  the  hc^l  acconnis  of  the  exhil^ition  ihnt  have  appcatcd 
iu  the  technical  jotirnals.  The  exposition  here  will  be  more  within 
tbe  fcope  of  description  and  criiici<;in.  iKcatiM;  not  «o  cxteoaive. 

In  a  journal  of  this  kind,  or  to  be  more  cxpltcit.  in  this  Jounial, 
the  compendiims  fonu  af  our  arltctes  and  rvniaiks  i^t  not  choice  bat 
nccviwity,  and  at  thv  risk  of  raiajog  doubts  let  it  be  explained  the 
diCculty  in  such  uTititig  Is  to  shorten,  not  lengthen,  aiticlc*.  Wliat 
people  want  is  ideas,  not  pnwy  delniK,  Twenty-five  per  cent,  or 
wan  of  all  that  is  written  for  Iniii.stkv  gurs  into  the  wa»tc 
bukvL  Hive  pagvs  are  reduced  to  four,  tbcn  to  three,  and  not 
unoftra  the  three  are  tlurti  made  into  a  paragnph.  Atiotber  diffi- 
culty  \s  that  lur  ihtmc  .ikiUcd  in  technical  matters  clettXDtary 
ikstcriplion  is  tedious,  while  for  the  unskillctl  tlic  Mine  matter  i« 
myttctwoa.  How  to  nccomiiiodate  Mich  oondition<i  is  a  problem  that 
Lord  Dundrear)'  would  define  oa   "  Nomclhtng  no  feller  can  hod 

OOL" 


The  lannching  of  IIm  Ortfom  U«t  month  was  a  poilentiona 
•ch>c\'rmcnt  for  Ihin  Coii!^t.  and  shonld  cotutDand  admiration  ai^  well 
sa  all  possible  nnnal  support  for  ttic  Tutuu  Iron  Worky  that  han 
*m  new  gnmnd,  in  n  remote  part  of  llie  world,  and  a  want  nf  isaoy 
of  the  aids  existent  elsewhere,  achieved  all  that  b  poaatble  iu  this 
greatest  of  modem  arts.      The  pjrticular>  of  the  Ongf»,  and  the 


circumstances  of  her  construction  and  Iniincliiiig,  have  been  givtn 
over  and  over  again,  aud  our  pari  mu;:il  be  coii6ueO  to  mention  of 
llie  coginccring  and  buHness  skill  that  has  built  up  sucb  an  indna- 
try  here.  It  is  liard  to  realise  a  creation  like  the  Ongon  tvim^  out 
of  the  mud  flal^  of  the  Poirtro  in  a  growth  of  se\'«i  years,  three 
thouMind  miles  froia  any  parallel  venture,  and  an  ctjual  distance 
from  the  source  of  the  principal  supplies.  The  "sUff"of  the  trorts 
should  receive  some  kind  of  public  cxprtasion  of  ilie  fcclin>;s  of  the 
people  on  this  Coast  in  respect  lo  what  has  been  done.  The  com- 
pany are  a  great  fact  in  such  agencies  as  must  work  out  tlie  future  of 
this  westeni  countrj-. 

As  soon  as  Congress  ceases  to  "  fool  "  with  ctirrtney.  and  foreign 
investors  see  there  arc  no  grounds  to  apprehend  repudiation  in  this 
country,  there  are  many  useful  enterprises  here  on  this  Coast  that 
can  go  on  with  much  gain  to  the  people.  Among  these  is  the 
'■  Sunset."  riind  oilier  schemes  for  irrigation,  where  the  honds  have 
been  oflTeKd  and  acceptetl  conditionally  by  cnpitolists.  The  Sunset 
enterprise  has  been  examined  by  eugittcers  as  to  its  physical  features, 
and  by  lawj-ers  as  to  legal  points,  both  of  which  have  been  tavrx- 
ably  reported  upon  after  crucial  examination,  but  the  Rarctays  of 
London,  who  were  lo  take  tlie  bonds,  naturally  will  wait  to  sec  if 
Congress  interferes  with  tlie  standards  of  value  set  up  in  the  ddien- 
lures. 


* 


It  will  he  a  matter  of  pride,  ils  well  as  one  of  astcmishment  for 
people  to  know  that  the  California  Wire  Works,  of  tliis  City,  have 
attained   a   rank   and   success   in    their   bnsiiiess.  especially  in  the 
manufacture  of  traction  cables,  that  is  forcing  their  product  out  into  \ 
distant  taarkcts. 

fl(r.  A.  S,  I'Inllidie,  the  ]>n:sidcnl  of  the  Company,  is,  lu  om 
readers  know,  the  pioneer  inventor  of  this  form  of  traction,  and  has 
always  remained  in  close  contact  with  the  system  throughout  its 
evolution  of  twenty  years  past,  Wlh  here  and  abroad.  To  a  con- 
sumtnate  knowledge  of  the  require ntcnts  of  a  traction  cable,  there  is 
added  in  the  California  Wire  Works  special  and  exceptional  facili- 
ties. The  works  are  large  and  equipped  with  a  ttpecial  plant  for 
producing  cnble  wire,  also  for  other  processes  in  this  novel  manufac- 
ture, and  the  company  have  attained  an  endurance  not  equaled  by 
other  manufacturers,  reaching  1.5  to  45  per  cent,  longer  life  for  thetri 
cables.     A  proof  of  this,  as  well  as  a  remarkable  fact  in  oUr  local 


■re  aow  making  far  the  Sl  Louu  tUilmys,  (ourlecn  c»bk>,  90,000 
to  SS.OOO  feet  Img.  wrigfaiog  ii)0  tottf.  to  be  cmrricd  mrr  thr  aoao- 
tainft  Bad  dcltranl  aguttst  Eastern  and  other  oompctiUm  wbo  can 
tran^Mtt  ai  oat  (btnth  the  coAt  for  carriage.  Soch  enteipriae  and 
«fctll  ia  sumc  other  uT  oor  nuaubctttm  woaM  pttt  a  nrw  Gk»  on  the 
todustnal  Mtaatioo  tuic 

Wc  nay  at*o  tneutwm  a  vtrjr  cxteoaive  and  cnditable  dupla)-  at 
Chtcaeo.  when  thu  cocnfMuty  bM  the  principal  rxbifatt  of  «]cilkd 
prodnctioD  in  this  City. 


Ur.  Jamcf  A.  Masaire.   of  this  City,  is  introdaeing  here  the 

recently  invented  novelty  of  "  win;  glaas."  a  term  ibM  a  appbed  to 
l^aM  hartnjf  a  Wrb  of  wire  cast  in  the  body  of  the  ■becta,  ao  ••  to 
KUard  agatntl  nearly  all  accidents  that  reofioc  or  other  expmed 
gUoa  it  liable  to.  The  s)  5tcm  is  applicable  in  a  himdrcd  wayfi, 
eren  to  comman  and  &hovr  windows,  also  to  foot  ligfati  over  raalt*. 
which  can  by  thta  systein  be  oudc  in  Itrgt  pieces,  two  feet  in  width 
and  np  to  six  feel  long.  Strang  cnoosh  to  bcmr  foot  traffic  There  is 
DO  risk  of  falUng  gla<w  when  it  cootatn*  the  mrtalUc  web,  and  oo 
dasfer  of  falltag  tfaroogh  the  kUis.  Ob  the  whole,  this  accns  a 
mnarkaUe  and  highly  uwfal  inrcntion.  and  a  naamhctnt  of  it  hu 
been  (banded  near  Phihuklpbia,  where  nore  than  fi.OOOaqnan  feet 
ate  pntdoced  each  day.  Examples  of  the  glass  can  be  seen  at  Mr. 
Magnine'a  office,  130  Sansome  Street,  in  this  City. 


I 


The  %'iilcaa  Irai  Worka.  of  this  Dty.  is  pieparif  an  aeraal 
ropeway  for  the  San  Andreas  de  la  Sierra  Miaes,  is  Pnraafo,  Hcx- 
ico,  thai  wilt  be  one  of  the  boldest  struct  una  of  Ibe  kind 
this  hi.  The  line  will  be  l&.rilT  feet  los^.  which  k  not : 
in  that  respect,  bat  the  inclioatiDn  ia  nnre  than  4,000  fees  |>  Oat 
distance,  asid  oor  span  is  1,8S0  foct  dear.  The  plana  and  tarrty 
oflned  the  osoal  iapcdiBeats  cooibob  to  this  Bctbod  of  esBaT^-- 
aace.  wfaidi  bas  its  main  feature  in  nncfaiDg  inaccgiaihlf  phcea  The 
nacbinery  and  details  will  be  on  what  the  nufcers  caU  ^e  "  V« 
qratOB."  which  has  been  deKribed  and  tUnslrattd  in 
bers  of  this  JoBrnaL 
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Comments. 


We  have  m:iny  lini«s  contended  tlmt  no  ecoimmical  ]>toI>1ciii  would 
ever  be  seltlvd  until  rtnlticvd  to  a  matbcranttcal  form.     It  may  be  aj 
long  wa/  ill  the  fntiire.  but  tlie  time  will  come  wben  *' opinkms " | 
must  give  way  to  th<?  imnititablc  laws  of  coinputatiou.       Mr.  W.  J. 
Millar,  C.  K.,  ol  I^ndott,  ho-i  brought  to  the  support  of  this  propo- 
sition formiila?  to  detenuine  the  economic  speed  of  ships,  and  ia 
Eugintfi-JHg  has  laid  down  s  law,  wbtch  if  not  perfect,  can  he  niadeJ 
so.      There  are  certain  elements,  such  as  the  .-idverlising  effect 
high  speed,  with  many  more  things  that  cannot  hecotne  positin:  fac- 
tors, but  it  is  a  satisfaction  to  know  there  is  something  that  can  be 
leanted    ami    depended    on.       In     Mr.     Millar'fl    fomiiila-    energy 
expended  divided  by  power  uiultiplied  by  space,  is  assumed  as  a  con-1 
slant   (juantily,    Iwsidc*   there   is   the  distance   traversed,    loutiagcj 
vabie  of  enrgo,  and  so  on,  from  which  be  derives  the  Tt■^ult  that  11.7 
knots  an  hour  is  the  most  economic  speed  for  freight,  and  this  cor- 
re&poiidfi  very  well  with  obscn'ed  facts. 

A  German  paper,  and  with  good  reason,  prnSftes  American  baud 
tools.  There  is  nowhere  in  the  world  that  anything  like  the  Mnifl 
attention  has  been  given  to  the  impjoveraent  of  mechanics'  tools.1 
nor  an:  auch  tools  of  like  qaality  »(>  cheaply  piuduced  anywhere  else  j 
There  should  be  an  enormous  export  trade  in  these,  and  will 
some  day,  when  such  trade  is  encouraged  more  by  thecircumstat 
of  the  ctjunlry.  We  sometiinea  ha\*e  to  complain  of  trashy  toolsj 
that  arc  run  down  in  quaUty  by  comix;titioa  in  trade,  but,  as 
whole,  quality  is  well  kept  tip.  and  is  much  letter  than  in  the  casei 
Uurupeun  tools,  especially  tbo»:  made  on  the  Coatiucnt.  Toolj 
improvement  proceeds  from  n*orkmcn  in  nine  cases  out  of  tea,  it 
may  be  tbo<ie  wliou.se  them  nr  make  tiie  tools,  but  ill  either  ease' 
who  can  apply  tlic  impleiiieiils. 


In  an  obttuarj-  notice  of  the  eminent  electrical  engineer  C-  J.j 
Van  Depeole,  of  the  Thomson- Hou.'itnn  Company,  who  died  at! 
I^welL.  Mass..  in  March  of  last  year,  it  is  staled  that  at  the  lime  i 
his  death  he  had  on  61c  in  the  IT.  S.  Patent  Office  seventy-one  appli-] 
catioHK.  In  the  snme  notice  it  is  remarked  that  tile  last  pateDtj 
granted  to  him  while  living  was  filed  at  the  beginning  of  Mardi.]' 
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18^7,  or  five  years  1ic&>rr.  Tn  Ift!^  was  )^ant^  on«  of  liU  hnpor- 
tont  raitway  pntciiLs.  whicli  was  filed  in  1885.  or  seven  >'ears  bdbre. 
Tbis  iadicatn  tbe  mcthodit.  or  ratlicr  (he  Mate  of  tlic  busiocas.  in 
tht  Btmau  it  lhi»  Ittnc  in  ccrlain  divisions,  electn'ctly  and  gu 
cn^nes  beias  (■rtheHl  behind.  Of  coun*  these  cases  of  Mr.  Van 
Uepcole  trc  not  typical,  still  are  not  exceptional. 

Of  bU  the  economic  absurdities  of  our  tine,  and  there  are  a  great 
plenty  of  tliem.  n  " Congnssioaal  tariff  hearing"  is  chief.  As 
Mark  Twaiu  woutil  say.  it  is  "  pctrifieii  nonsense."  It  is  of  cotirx 
rx  parte  as  the  law  hath  it.  Tho»c  called  arc  all  in  favor  of  a  high 
tarifl*.  Tliex'  are  mit  even  sworn,  and  there  is  no  evidence  of  any 
kind  to  tupfiort  the  stateiuetits  they  mnke.  It  should  end.  as  an 
aoarchnHiism.  If  both  nidcs  were  calttrd  it  would  sreni  more  rational. 
For  examiile,  if  tbe  cotuuners  of  tin  plate,  like  our  California  frtiit 
padcers,  were  "  heard  "  at  the  same  time  with  the  tin  plate  makers 
that  woBld  iHxm  nttioiul  and  fair.  AImo  the  people  wlio  wear 
woolen  dotbes  should  be  heard  at  the  same  time  with  thoae  who 
pradnce  and  mannfacture  wool,  but  joking  aside,  what  would  be 
thoogfat  of  an;  other  tribunal  that  would  call  bcfon  it  the  bcncfi- 
ciarles  of  »oaie  system  or  policy  and  hear  their  stati:iuent&  without 
oalh  or  support  of  e\*idence. 

There  is  strong  probability  of  a  profitAble  export  of  Califontia 
It  to  Gcimaoy.  thb  coming  year.  Advance  sheets  of  the  cotuttlar 
br  last  moath  show  that  a  war  of  tariffs  between  CWrmany 
and  Rosria  has  nearly  cut  ofiT  the  importations  of  Rnsstnn  wheat. 
Tbe  Ccnmin  Oot'cnttnent  have  asxascd  a  special  iari9'a£aiuM  Kus* 
sian  productsof  neatly  20  per  cent,  alxn'c  the  fomier  tutcs,  aniounting 
10  7.S0  marks  per  kilogram  or  abont  SO  cents  per  100  lbs.,  almost  as 
mach  OS  wheat  is  vonh  on  this  coast  at  the  prv^nt  time.  The 
importation  of  Russian  wheal  fell  off  about  one  half  bctwevo  tbe 
years  ISOl  and  1892.  from  &1A,AK7  totu  to  2&7.-J1W  tons.  In  1891 
this  ctMmtr>-  sent  to  Oerniaiiy  tI30.213  torn  of  wheat,  136,1S9  tons 
of  rye  and  IO.'i(t:t  ton-j  of  l>arley,  against  357,J»9  loos  of  wheat. 
133.3X7  tons  of  rye  and  177.075  tons  of  iMrley  froni  RtMSia.  Dartng 
the  firKt  rix  months  of  this  year  the  I'niled  States  tiavT  supplied  to 
Ccrroany  15?,-t-18  tons  of  wlicat  against  8,79C  from  Russia,  but  less 
of  other  cercaU.     The  Russian  tariff  is  in  some  cases  SOO  per  cent. 

Gcnnan  goods,  on  "  iroti  wates."  it  U  now  09A  per  cenL,  on  wire 
per  cent.,  anil  on  writing  paper  418  per  cent. 
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coMJtKyrs. 


The  i;rent  yacht  rtwe  has  ngoin  tenoinnted  in  favor  of 
the  American  sloop  yigi/aa/,  uiul  uur  Brilish  friends  raiurt  be 
getting  tired  after  the  many  races,  eight  or  uiorc,  ran  since  ISSl  to 
win  hnck  the  prize  carried  off  in  thst  yenr  by  Ihe  Americdiis,  at 
Cowes,  In  thcx  ractrs  as  we  have  a  gotxl  many  times  pointed  onL. 
it  is  not  R  question  of  seamanship  or  skill  so  much  as  conditions 
that  do  not  apply  to  each  vessel.  In  this  case  for  example,  besides 
the  cnomioiw  keels,  the  Visitant  had  a  Icchoard  that  much  increased 
Iter  latteral  water  surface,  so  to  call  it,  and  hence  the  conditions  were 
not  alike,  We  linve  no  doubt  of  her  being  a  faster  vessel  than  the 
Valkyrie,  hut  why  not  limit  the  competitions  to  like  conditions  in 
respect  to  "latteral  bearings"  as  n-ell  as  in  length  and  other 
things  }  Tn  beating  to  windward  a  lecboard  is  as  much  a  faetor  of 
apeed.  or  distance,  as  Icni^b  or  nuy  otlier  limiting  condition  in  such 
races.  Sotli  vessels  should  be  fitted  and  sailed  as  uearly  as  possible 
under  the  same  circumstances. 


The  Department  of  State  has  added  to  the  value  of  tlie  Consular 
Reports  by  sending  out  to  leading  jounials.  advance  sheets,  previous 
to  binding,  when  there  are  special  subjwts  treated.  The  latd- 
state  Commerce  Commission  also  has  adopted  this  method  of 
advance  sheets  for  use  by  the  press.  From  a  bulletin  by  tlw  latlei 
Ilureau.  dated  September  2ljth,  for  tbc  year  ending  June  30th,  \9fi'i. 
we  find  that  the  number  of  railway  corporations  iu  this  country,  is 
1S22,  37  lieing  added  in  the  preceding  yenr.  The  total  number  of 
locomotives  was  33,131},  and  of  cars  1,215, O^S.  The  number  of 
people  employed  was  831.415.  The  sum  of  the  lines  amounu  to 
Itt2,397  miles,  covered  by  a  capital  of  J10,2:itl.74K.134.  of  which 
more  tlian  one  half  is  funded  debt.  In  the  way  of  accidents  the 
number  of  employed  people  killed  was  3.&fi4,  and  'J8,:267  injured, 
a  fearful  record.  Of  pa.s.sengers.  37fi  were  killed  and  3,227  were 
injured.     Collisions  caused  the  death  of  422  perMniM, 
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The  first  general  meeting  of  the  Society  of  Naval  Architects  and 
Marine  Kngineers  will  he  held  in  New  York,  at  'So.  12  West  3Ut 
Street,  on  the  ICth  of  this  month.  There  will  be  an  inaugural  ban- 
quet, and  a  scries  of  twelve  or  more  technical  papers  iKrariug  on 
marfne  matters.  This  Society  is  organized  nnder  auspicious  circum- 
stances, and  the  papers  auuounced  are  relevant  and  happily,  with 
a  single  exception,  under  titles  that  will  not  detract  from  the  merits 


I 
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of  the  «abjvct  tttainr.  Tbe  meeting  will  b«  held  in  the  roooL*  of  ihe 
Amcriran  Society  of  Mccbaiiical  HnRinccn.  and  will,  no  doutx,  be 
a  gucecM  in  every  way.  Tbc  fie-M  Uid  out  for  lalmr  in  craic  of  ffn»l 
importAacr.  and  must  be  a  foctor  in  tbc  rahaliiliuitiun  of  tbe  Ameh- 
caa  mcrdutnt  nurinc.  Sacb  orgnnitatioR!)  iaiither  cnunltieA  haw 
hmd  m  wide  influence  on  the  dei'clopnwnt  of  Kliip[>iii);  inlcrnM-v.  Tile 
address  of  the  Secretary,  Mr.  W.  [..   Cttpiw.  ik  at  1710  K  SUvel. 

Senator  Shcrnian  in  a  Ute  •tpeccli  in  tbe  V.  S.  Senate  made  a  tiad 
Ufittu  liufHtr  when  lie  said 

"  We  ought  Id  poor  weulih  into  ttie  lap  of  «1l  Ivurope,  and  actl 
tbna  all  our  products  tn  order  to  av-otd  difficulty-" 

The  S^cnator  hclones  to  a  follon'in<  in  this  counlr>*  who  ha\*e 
xpral  a  poat  deal  of  efTort  to  iotlruct  the  jtroplv  that  fitreign  trade 
tsabad  thing,  and  thM  each  country  sltould  coasumeitaonm  praducls 
after  tlie  Qianner  of  Chiua  down  to  forty  yean  ago.  Senator  Sher- 
man hRM  Ki^'en  much,  if  not  moAi,  of  hijt  gifted  energy  in  creating 
and  sustaining  im)>eiUnieiils  to  furtifEit  trade,  and,  as  we  Iwllcve,  with 
conespoDdin^  itiKinccrity.  He  \s  a  puliticiaii.  and  mi  \nn%  u  it 
deniandetl  the  doctrine  of  hi);h  wage»  in  ihi»  country  to  command 
H  \*otes  be.  of  necessity  tried  to  show  that  il  waa  a  bad  thing  to 
*  import  and  export  goods,  forgetting  conveQKntly  that  there  la  nu 
rcMrictioQ  on  •killed  labor,  and  that  a  ucclianic  can  wurk  to  Loa- 
doa.  Hamburgh.  Mancbcslcr  or  Philadelphia  on  he  may  cboow-. 

rTbe  Chilean  Government  ha\-e  liad  Imllt  in  Hngland  a  new 
B^MtoEntaUa  to  replace  the  one  Kunk  at  V'alpaniao.  Tbc  vnael  is 
}mnB^  and  ta  atcsn  23 >j  knots  an  l»aur.  and  as  aooo  a»  two  or  Itarac 
more  of  Ihe  kind  can  be  pmt>ided  Chile  will  be  ready  f^ir  ■nutbei 
war.  It  would  be  a  bletwag  if  (he  whole  amanwal.  load  and 
naval,  of  tbe  Sontb  ami  Central  American  coBOtrio  cooM  be  nrcfpl 
out  of  existence.  TUk  rctncnue*  are  apeal  in  tbia  way.  m«dtiiig  in 
bankruptcy,  and  were  It  not  for  tbe  Jealouay  of  the  great  powcra 
would  invite  carl)  cooguea)  of  tbeae  cocuitriea.  A  Mnall  natioa  b 
catDpMBtiwly,  if  not  wholly  Mfe  at  thin  day  without  an  army  and 
navy  .  with  tbe«e  it  \»  only  i  qucatioa  of  Uoic.  and  gaacralljr  a  abort 
time,  wliru  dtstorbince  begin*.  Amiea  and  tuvica  arc  iil jia  llaai 
witboul  fighting  to  do.  and  tbik  k  aooo  UnxA  wben  •orb  ariiu> 
menta  ate  prqiated. 
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COMUENTS. 


To  those  who  sneer  at  the  finaucicil  coiiditicti  of  Australia  it  will 
he  proper  to  point  out  that  the  vasl  debt  and  deficit  Ibcre  is  nol  ior 
money  stolen,  squandered,  or  pstd  away  to  beneficianex.  It  is  the 
result  of  building  beyond  the  lime.  A  populattoii  of  a  little  wort 
thnn  3,0()ll.0(>l)  have  borrowed  a  billion  of  dollars  and  laid  it  oul  Jit 
public  works.  In  New  South  Wales  especially,  every  dollar  of  this 
money  is  represented  in  Aonie  kind  of  improvement,  le».s  ^^hrinkagc 
■n  values.  In  Victoria  \vc  niav  say  more  is  lost,  that  is,  values  have 
be«u  nia<it  inflated  there,  and  there  is  not  the  same  showing  for  the 
enofDioun  amount  expeiidetl  in  various  public  and  paternal  enter- 
pri.MTS.  This  thing  of  estimating  public  debt  ^r  cafiiia  is  nonseme. 
Two  countries  may  owe  a  like  public  debt  and  otie  be  bankrupt,  the 
other  afnuenl.  It  all  depends  on  the  amount  and  nature  of  the 
proiwrly  owned  by  the  Govcmaicnts.  or  in  other  words,  depends  how 
the  money  was  spent.  The  debt  of  Hnglatid,  for  example,  is  much  of 
it  for  highly  productive  property,  like  tlic  Suez  Canat  shares. 
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Our  friend  and  colaborcr.  Mr,  Watson  of  the  Enginter,  ;?cw 
Vorl:,  when  he  '\%  a  line  short  ufteii  finishes  oul  with  a  little  proverb, 
which  if  properly  expanded  would  swell  up  and  fill  the  column.  In 
a  late  issue  wc  find  the  following  :  "  Pay  as  you  go  ;  if  you  can't 
pay  don't  go."  Here  iu  ten  words  is  the  whole  schemeof  human 
ccoQomics  ;  the  secret  of  failure :  the  key  to  dishonesty ;  and  the 
science  of  human  happiness.  If  one  will  stop  to  contuder  the  share 
of  huraau  wrongs  that  grow  oul  of  •'  going  without  pay."  what  is 
left  will  be  a  beggarly  remainder.  This  motto  wc  suspect  is  one 
tacked  up  behind  Mr.  Watson's  desk,  he  pays  as  he  goe.s  ami  makes 
others  do  so,  but  anioug  the  great  mass  of  our  people  iu  thi.s  country 
how  many  follow  such  a  rule  ?  To  do  without  what  you  cannot  pay 
for  is  the  great  art  of  successfnl  life.  It  is  a  habit  of  mind  and 
practior.  easy  to  follow  when  once  commenced,  hut  when  the  "  pay  " 
gets  behind  the  "going,"  it  commonly  takes  more  than  a  life  time 
to  catch  dp. 


There  is  no  doubt  that  at  the  present  time,  and  still  more  i 
future.  American  trade  in  pctrolcuin  will  be  afiected  by  the  means  i 
carrying  it  at  sea.  There  is.  it  is  true,  a  good  deal  of  the  trade  that 
will  be  held  because  of  the  American  tin  cans  thai  are  convcnieal 
for  conaumers,  but  this  is  ttot  the  ntost  important  part.  Other  comi- 
tries  producing  petroleum  provide  "  tank  steamers"  that,  aCLXirdinx 
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to  some  repoft>  of  our  conHiiIft.  are  awcntinl  to  coroniAtid  tltc  tnidt-. 
The  Swedish  haiUlers  have  iltiDC  i|oitc  n  htisincss  in  fiirnislitnR 
petrol«iiin-carrjiiJR  ^-vssels,  and  just  now  have  in  hand  no  less  than 
eight  steamers  for  the  Rtissian  oil  trade.  Our  people  are  in  thctr 
cciiiuiiepce  tike  Eaitlislinicn  with  their  InngtiaKe.  think  L-vcrjrooe  ebe 
»bould  ulopi  it.  No  oiic  is  a  good  judge  of  their  own  ttttthod», 
hcM(le«  it  ift  not  a  t|iiestioti  of  right  or  otherwise  but  one  of  fact,  and  if 
vre  wtnl  the  pelrnleiim  tnide  the  oil  mast  tic  ilctivcred  in  the  manner 
tbc  pnrcbascrR  prefer,  and  at  piices  tJiAt  titcy  can  afford  to  pay  and 
tank  steamers  should  be  provided. 


()»e  of  our  contemporaries  tells  a  !ttor>-  tliat  has  n  large  hint 
rmbodiei]  in  it.  A  prominent  manufiicturcr  was  asked  why  he  ditl 
noc  send  out  circulars  inMcad  of  ud\'crttisin|;  in  the  trade  and  tcchni* 
caljoaraal.  His  answer  waslliat  heiW</liisK'«<ds  lo  people  who  read 
tbejonmabt.  and  sent  circulars  to  those  wtiodtd  not.  anil  for  that  reason 
tlic  Utter  did  tint  tittk  good.  This  is  true  of  nrnst  kinds  of  skilled 
mautifacture.  but  it  aduiilsof  a  farther  qualification,  namely,  thai 
the  bext  place  to  adtvrtise  is  in  journals  that  are  read.  A  great 
circuUtion  can  >omctitne?i  tie  attained  williout  readers. 


The  present  luval  forces  of  the  world,  as  indicaled  by  the  num- 
ber of  Tcwels  and  oicn,  ia  as  follows  for  Uk  principal  niunlrics  : 

Gl«l    llr.uin  S»  Kt,-JUO  »T5,«KI,HI« 

PraBcc  7VJ  .>M,»Ml  l::t)nH,ini 

Rbm1>   .  .tM  lil.TVO  »;.Uiii.iKO 

Italy     . ,  »H  !R.QaL}  3t.(in(i.i«ki 

t',«nBuir  '^-^  mxu  L)i.anii,miii 

NdhcfUwl*  !'>  l.t.^Ui  1:1,111  ii.iiia) 

TDikrr  If*  4,S7D  Vinii.ilil) 

Spain  ILT  (f.dU  «,(1JU.UU(I 

CkhM  lir.  O.TW  iikOoA.<iao 

irttiltd  stAtM  u!  !:.iiin  xi.aoa.Mio 

The  6|ure«  ate  from  the  Stainlifiam  for  189S.  and  if  correct 
iarolw  a  ^Try  strange  Mhowin);  for  this  cntmtr>-.  Di('iding  money 
hj  men  and  ships  it  will  show  that  it  custn  marc  than  ten  linirA  aa 
iDDcb  lu  maintain  our  navy  as  it  docs  in  Kuropeau  countries.  This 
scrms  impoaftiblc,  and  muiil  relate  only  to  fi\-e  years  post,  when 
imtnciue  Mim»  \\a\-v  liccn  \'otcd  for  cunMruction.  Tlie  total  number 
of  war  ship»  now  are  Mtimaled  at  S.961.  and  tbc  cost  per  annum 
S3«l,477.fN». 


Tbc  BtiiliierB"  rron  Foundry,  of  Providence.  R.  I-,  constrtirtwt 
for  tlie  World's  Fair  Conitiiission  n  water  meter  to  meaKurir  the 
wliole  supply  for  the  exlitbition,  e-ilimatiHl  at  24,000,000  galloospcr 
day.  It  is  called  a  36-inch  meter  of  the  Venturi  type,  designed  by 
Mr.  Clemens  Herschel,  of  New  York,  and  is  undoubtedly  the  largest 
otic  that  has  been  made  of  any  kind  thnC  citii  Ik  catted  u  service 
meter. 


The  gift  of  lands  to  what  is  called  trans-continental  railwa>-s  i: 
this  country'  amounts  to  thirty-two  millions  of  acres,  and  the  bonds 
(riinnintee*!,  or  money  loaned  to  the  railwaj's  it  may  be  called,  i* 
Mxty-fuur  millions  .six  hundred  thonsind  dollars.  This  enormous 
sttbaidy  ha»  beat  Kiuatcd  to  less  than  2.000  utiles  of  line,  the 
amounts  lx:ing  as  follonrs : 
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Ulk>. 

Acxa. 

OaiiiM. 

['nioii  rnciGc.,,. 

.  Loari-ss 

I  a.  "^.40(1 

^.23«.r,ii; 

KaoKu  Padfie  . . 

8m 

A.^ixaxi 

ll.:ft«,OMl 

Ccntnl  ?AHIie 

742 

1I.497.9W 

'Awtviai 

WwacTB  Pacific   . 

iai.2T 

I.(>-ja,:»6 

l.^TitMin 

Sioux  City 

litl,77 

. ,      l.HO-iftW 

i,oat.»2o 

Central  Branch 

Km 

1.2««>.«(|i> 

I.0III.IMNI 

M0::.3!> 

si,)ias,li2 

MjKSfiiS 

The  world  has  never  seen  a  precedent  for.<iucb  a  thing  as  tbU, 
and  never  will  again.  Some  one  recently  claimed  tliat  the  subsi- 
dized roads  had  been  l>ouKhl  by  the  people  already  twice  orer, 
and  it  certainly  seems  a  tenable  claim  to  make. 
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The  Railivav  R^:ie:i'  piibli.shes  a  facHiiiiile  of  the  fares  and 
table  of  the  JaSa  and  Jeru^lem  Railway  that  is  an  exceedingly 
complex  document  for  people  in  thi.s  country,  being  in  the  Turkish 
Inngtinj^e.  The  miluny  does  uol  seem  to  be  managed  very  well.  «> 
badly  indeed  thai  the  wraels  remain  successful  eorapetilors.  which 
J9  perhaps  no  worse,  if  so  had.  as  teams  competing  with  sonteof 
onr  valley  lintw  Iwjre  in  California.  The  rate  of  fares  indicate  what 
Mr.  Gladstone  calls  an  incquaUty  of  human  conditions,  the  fiol 
class  costing  about  three  times  as  much  as  the  second  class.  Tlic 
distance  from  Jaffa  to  Jeru.salem  is  65  miles,  which  are  run  'ij" 
schedule  in  3  hours  45  minutes,  or  about  16  miles  an  hour,  but 
time  is  in  fact  something  more,  fmiuently  double,  but  that  does 
matter  much  in  that  country. 


Tbose  who  claim  that  the  present  dtslnrbcd  contlilion  of  finan- 
cial al&in  in  tliis  rouiitr>-  in  titic  to  aiiy  present  or  ^pimtattcooa 
cause  wiit  do  well  to  r»d  a  memorial  addressed  to  Coaema 
by  the  Coniuirrcial  Coiivcntioii  of  I81K),  in  which  it  is  said : 

"  The  financial  affairs  of  the  country  are  in  a  perilous  condition. 
BusincfB  men  in  all  of  the  Slate>;  of  the  I'Dion  are  aiipreben»i%-e  that 
tfa«Tc  wilt  be  a  panic.  Cilizviis  in  K^ticrat  are  alarmed  at  ihv  out- 
look.  Valtics  of  piopTTty  arc  dccreaMiiv;.  I'crMjiw.  firms  and  cor- 
porations are  iLiilv  failing  wliosc  assets  art  lar)>el>  in  excess  of  thctr 
liabililies.  There  is  but  a  single  cause  for  all  the  above  conditions, 
uid  that  is  a  want  of  confidence.'* 

That  WAS  the  "liillion-dollar  Congre&<i  "  that  got  rid  of  an  excess 
of  taxation,  and  100  nnlliotiH  of  a  snrphu,  by  using  up  tlw  taxes. 
and  leveling  ap  expenditure  to  meet  the  revenue.  Cau»c«  for  finan- 
cial disturbatKe  are  never  transient.  The  system  is  ton  imwieUIy 
to  he  afleclet)  hy  anything  htit  persistent  error  of  a  fnndamciital 
kind.  Trctncndoiu  imports  to  Ibrestall  the  enhancement  of  prices 
under  a  higher  tariff,  and  a  con<i«quent  exaggerated  revenue 
Crom  imports,  together  with  an  attempt  to  spend  Ibe  rcvenne.  are 
principal  causes  that,  three  years  later,  have  depressed  priccft,  and 
paralyzed  Ibe  country's  ba-tinerai.    . 


Engineering   Notes. 


In  West  Mrginia  a  saw  mill  cut  up  (disintegrated)  IRft  It^  in 
tea  hours,  which  goes  to  show  two  thingn.  that  the  lugs  bad  but 
little  l*alae  and  the  purchasers  of  the  product  did  iiqI  care  mnch  for 
dimetiatons.  There  is  a  good  deal  of  analogy  bi-lwccii  the  dcstmc- 
tion  uf  hnfTalo  on  the  wentcrn  plniiis  and  the  destruction  of  limber 
by  tbene  "  lightning  processes."  It  has  become  no  bad  that  aoe 
mml.  io  building,  "pick  out"  timber  to  secute  anything  Dear 
nuiform  sixes.  We  have  found  recently  a  variation  of  half  an  inch 
in  a  lot  of  ?-iiich  planks,  from  1  H-itich  to  S^' -inch,  or  to  include 
extremes,  from  IK-'x^h  to  3|?-iiu:h  in  thickness.  Now  what  is  this 
but  i)««tniction  ?  and  wlien  one  comes  to  think  of  the  pitiful  triSc 
saved  by  Mwing  50,000  feet  iniUead  of  3S.O0O  feet  in  a  Amy.  H 
heromcs  ttntiecility.  The  time  is  coming,  and  jndectl  ought  To  be 
berc  now,  when  a  purchaser  will  inquire  how  "true"  niachioery 
will  saw,  mttead  of  "bow  much."  It  requtrea  a  long  time  to  bring 
aboat  cluuiges  even  after  they  are  demanded. 


Ainerican  'locomotives,  while  rather  moic  expensive,  hai 
so  many  counlen'niling  arivaiilages  that  lliey  continue  to  go 
wider  over  tlie  world  ev«r)-  year.  In  two  years  past  3&5  locomotives 
bave  been  sold  in  foreign  countries  as  follo^vs  :  Brazil,  192  :  Cuba, 
SO :  Mexico.  34  ;  Chili,  23 :  with  twenty  more  to  various  other 
places.  This  is  possible  because  of  an  urbanized  manufacture  wilb 
improved  iinplcmeuts.  The  labor  costs  lc.48  tban  iu  any  country  in 
the  worU.  indeed,  must  do  so  because  the  material  used  is  dearer. 
But  the  ' '  rate  ' '  of  wages  is  higher  than  any  where  else  unless  it  be 
hi  Australia.  American  engines,  it  is  claimed,  consume  more  fuel, 
and  nitis>t  do  so  to  attnJii  certain  re&ults  of  mure  iraportaucc  than  the 
added  fuel,  unless  it  be  where  it  is  ver>'  dear.  Wc  cannot  enter  into 
the  matter  here,  but  it  h  all  ti'Ttlten  m  a  redundant  literature  oti  tttia 
subject,  unfortunately  not  \*ery  well  known  and  understood. 

It  is  strange  that  so  little  Kticcess  ha.s  been  altained  in  burning 
culm,  or,  as  we  call  it.  coal  slack,  in  this  countn,-.  The  amount  of 
it  laying  around  i.s  estimated  by  a  contcm]tQrary  at  !tO0,01>O,0(W 
tons,  waste  merely  because  it  !s  6ne  enough  to  run  through  grates 
and  requires  some  additional  work  in  firing.  Clwap  coal  is.  of 
course,  the  main  cauw  of  this  waste,  hut  where  coal  i.s  not  cheap  the 
same  course  is  follmved  uf  dtiniping  the  culm  clear  of  the  works. 
In  France,  where  fuel  is  dearer,  locomotives  are  fired  mainly  with 
briqufiies  made  from  culm,  cemented  in  various  ways  and  subjected 
to  pressure.  The  main  difficulty  in  preparing  ibis  kind  of  fuel  has 
been  in  ptocuriuK  some  cheap  kind  of  adherent  to  keep  the  material 
together,  and  to  arrange  niitchincty  to  work  it  that  will  operate 
without  clogging  when  any  plastic  substan<-c  is  employed.  On  this 
Coa.'^t  we  have  no  culm  worth  speaking  oi,  but  instead  have  an 
ocean  of  saw  dust  that  could  l>e  condensed  for  kindling  and  fuel 
Petroleum  bitumen  is  cheaper  than  anywhere  in  the  world,  and 
kindling  blocka  at  least  sliould  be  made  of  thu  and  saw  dust. 


4 

I 
I 

I 
4 


The  support  of  embankments,  where  clay  forms  a  considerable 
part  of  the  material,  is  a  kind  of  mystery  to  the  un.tkillcd  owtier  And 
builder  of  such  embankments.  In  Marin  County,  opposite  thb 
City,  for  example,  there  arc  clay  .strata  all  over  the  slopes,  and  slides 
tlius  caused  can  l>e  seen  on  every  hand,  so  the  conclusion  is  that 
clay  will  not  stand  as  an  embiuikiiicnt  unless  held  by  bulkheads  vi 
masonry  or  wood.      The  fael  is,  however,  that  clay  stamb  very  well 
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at  ui  anylc  of  4?>  drgres.  or  I  to  I.  if  it  i%  drained  ;  t>tit  niiiftlike 
mortar  il  15  *\c^m^.  or  :i  to  I .  if  salurntctt.  It  ix  all  «  question  of 
vralcr.  No  other  material  i«  »o  much  affected  by  saturation.  It  ik 
nt  the  Mine  time  the  bc«t  and  worst  ntatrhal  btr  an  emtmnknieiiU 
A  ranKv  <>f  IC  la  4i  dri;n:cs  txtwitrti  drnlnctl  nnd  tmdniiiicd  niiliank- 
incut^  is  plicttomctial.  Clny  ctnbaiiknicnt^  mjiiiir  ilrutu^  i<i  be 
pUcci]  m  frc<|\ictit  inten'ols,  and  sbotiH  have  Uth«  of  wood,  rfraw 
or  other  »alHtatice  laid  in.  to  fonn  leading  cbiiniielis  oi  perfotatioaA 
coatMCting  to  ihi-  dmin.'*. 

The  Soutiil  steamers  at  New  V'ork  arc  growing  the  Kinic  a^  their 
iWep-iFU  lirrtberu.  The  last  otw.  for  llie  Old  Coluiiy  Uuv.  now 
being  fmiithnl,  ia  -KO  feet  lony;.  witti  wbccU  3d  feet  diatiicter.  The 
etigitics  arc  ilotibic  crmifuiiifidcil.  ntnl  set  »ti  the  Itriliuli  HyMem.  at 
an  aoRie  frum  the  shafts  dovVim-»id.  Tlie  bigh-jiressuTC  cj-Iindeni  are 
Al  inches  difltncter,  and  the  low  pn-ssurc  ones  95  inches  diameter, 
with  a  stroke  of  11  feet,  giving  8,000  bone  power.  There 
-are  ten  main  boilers  of  the  plain  tubular  type.  Tbe  displace- 
nmit  of  tltr  vcsncl  is  fi.3O0  (ona,  and  the  pa-i5cn{;rr  department  lias 
3S0  »tale  rooatft.  ThiH  is  unqumiotiably  ibc  Urgcst  \-eMtel  ever 
oudc  of  tbe  stntmboot  kind,  and  will  fbnn  the  rounh  in  tbe  flee*  of 
the  Old   Colony  Company    that  own    the   Puri/an.    Pitgrim    and 

Tbe  Haiiit^y  .-tgr,  iu  a  late  isnte,  publishes  n  number  of  5pv 
Bftrnvinftfi  ahowiti];  Ibc  new  station  nf  (he  Illinois  Central  Railway 
ChirnKo.  There  \s  a  good  deal  of  "Matlixi."  and  Ibc  name  is 
happily  correct  in  this  case,  but  there  is  very  little  railway.  That 
srenu  to  Ik:  oatMde  M>uiewhcr«  for  jKOfile  to  biitti  itp  and  clitnb  into 
tbe  can.  the  same  a&  poancDgCT^  get  into  country  vaguns  at  a 
market,  ft  is  certaiaty  n  ctteap  way  to  run  trains  poat,  instead  of 
iato  a  ktation,  and  it  Is  iii  Minx;  Mrn^e  piuctical  Itir  on  active  peraon 
to  crosi  boir  n  ilo^eii  lines  and  climb  np  a  )>.iir  of  ataiis  to  a  carriage, 
but  it  is  not  modem  on^'eniciicc  or  in  the  line  of  it.  Antonx  other 
ngolsliotts  that  show  "  aiiimtuNiiy  "  to  railvajit  we  may  some  time 
eapect  one  thai  wilt  oblige  railways  to  ptovide  platfumu  at  their 
statiocw,  MO  paanrngcrs  may  walk  instead  of  climb  into  and  out  of 
tbe  train*,  alao  to  embarfc  and  diacbarge  paiacnyera  witboat  caa- 
pelttng  tbna  to  crosa  from  Ifaree  to  a  dozen  lines  to  get  to  or  fioiB  ■ 
train.  It  bi  a  cnidc  system — an  imitatioa  of  the  roantry  road 
1,  but  it  b  cheap. 


HpragoD. 


The  Compost  qootes  from  Indian  Bufrinetriufr  as  fellows  : 

"The expense  of  theodolites  appears  to  be  due  to  the  accu 
of  partit  111  their  construction,  nec««9iitated  by  the  readings  being 
takeii  directly  from  the  »cale  of  degrees.  The  introduction  of 
mechanism  like  a  watch  would  enable  a  theodolite  telescope,  when 
tomed  through  a  certain  angle,  to  indicate  that  an^lc  in  degrees, 
minutes  and  seconds  by  hands  moving  on  a  dial  with  perfect  accu- 
racj',  the  ouly  iiiacciiracy  arising  from  a  ptay  between  the  teetb  of 
the  wheels  tuicd,  which  can  be  eliminated." 

This  seems  a  considerable  suggestion,  and  it  is  to  be  questioned 
whether  instrument  makers  couM  not  by  means  of  multiplying  gear' 
ing,  and  revolving  pointers  simplify  readings,  and  attain  sufiicicat 
accuracy  thereby.  Wheel  teeth  can  be  made  without  play,  and  as 
to  pitch,  wc  would  as  soon  trust  that  as  the  dividing  done  for 
instruments. 


I 


Electricitv. 


NOTES. 

The  art  of  electric  welding  of  metals  neents  to  have  nis^ 
wonderful  progress  at  the  hands  of  Mr.  Ci.  1>.  liurton,  of  the  Bi>:>itot],J 
Mass.,  Electric  Korging  Co.,  who  arc  exhibiting  a  welding  plant 
Chicngo  that,  nil  things  considered,  is  (he  .s1r;mgest  exhibit  of  its] 
class.  The  main  cundiictor  from  the  transformers  to  tlie  forges  is  of  ^ 
copper,  3  inches  diameter.  The  voltage  is  from  4  to  30  aud  Uie 
amperes  6,000  to  K),00().  The  Electric  Forging  Company  of  Boston 
seems  to  have  made  the  greatest  possible  progress,  having  founded 
four  or  five  years  ago  a  forging  and  welding  works  on  "  business  prio* 
ciples"  to  opernte  for  the  tr;nlp,  sinil  luivc  no  doubt  succeeded  com- 
mercially as  well  as  electrically.  In  comparison  with  fire  processes  i 
there  arc  many  striking  diBcrcnccs,  especially  as  to  the  conditions  of  fl 
the  metals  under  treatment,  there  Ix-ing  no  sulphur  dtrt  or  other  ^ 
foreign  clement  to  contend  with,  hut  the  strangest  thing  of  all  is 
that  metals  and  alloys  of  almost  any  kind  can  be  welded. 


« 


The  most  novel  application  of  electricitj-  for  some  time  pnst. 
tlie  welding  of  the  rails  on  the  West  Iviid  Kailway  at  Boston,  Mass. 
The  shop,  so  to  call  it,  is  a  box  car  containing  a  2i30  liorse  power 
motor  dynamo,  furnished  by  the  Thom:ion  Electric  Welding  Coinponr 
of  Boston,  generating  a  current  of  500  volts  by  means  of  nu  tnitiii 


BLKCTRtCAL    SOTKS. 


TtO 


Mippiy  fiom  the  overhead  wirts.  Tbis  cnmnt  m  tran-iTormrd  into 
one  of  3.0IM  vrAxs.  anil  ptufting  tbe  transfonticr  of  tbc  weliltnfc 
apparatus  lit  the  Ibrward  end  of  the  car.  it  apphed  to  thvetxlsof  the 
ruiU  to  be  vrcMc<l  at  4<.l.l)iH)  atitpcnr^.  There  arc  indopcndent  inotort 
lu  pruiiel  aud  conlrol  the  car.  The  welding  niechjnlAm  is  .supptirted 
on  a  cndc  atid  l6  swuog  froui  &i<lc  to  hiilc  bo  sa  to  wehl  the  joiiitx  an 
Ihcy  come.  Tlierc  arc  cnoliii^;  applimiccii  and  tiiiJtc  a  plant  of 
mcrhaimtn  fnr  gTippitij;  and  preniii];  the  raiH.  The  scheme  niu 
ori^aated  by  die  Johu&on  Cotttpauy,  of  Johastawn.  Pa.,  and  has 
proved  Kuixcv^fiil.     The  total  vreighl  '\%3tt  toti». 

The  U.  S.  Cousul  at  Uada-Pcslh.  H«iigar>-.  writes  .ts  fultows 
coacemhix  the  conduit  Tailway  then  coiutructed  there  more  than 
thtec  yvan  »go : 

"  Thr  Skrtneits-Jlnloke  elcclric  slreot  raitway  sysjciu  Wi**  inlro- 
docvd  into  Biida  rvstli  Hirer  years  «(;o,  and  is  now  in  upcritioii  on 
nearly  *  miles  o1  donble  inickol  rtud.  Sixty  rsra.  each  t^illi  a 
scaling  cni>adt>-  fur  iblrtytwo  i)cf!*<m.H  are  run  over  Oie  line  at  au 
a*Trii^;e  sjieed  of  12  miien  aw  hour.  The  electric  cunrnt  i*  tronti- 
mittiM  fn'm  ;i  cctilr.-il  power  station  Uirough  an  utideri;ivand  eondttit. 
from  which  comicctiun  ta  made  to  the  motor  ut  the  K»n. 

The  service  has  licen  i*x(x-v<liiiKly  Miiisfadorj'  lo  lh«  publk*,  tb* 
finly  short  interruptions  hnvm^  iw-n  cntised  on  it  few  occxMotu  by 
UDUKually  licav)  falb  of  -.ninv.     The  mtc  nf  mid  easily  be 

doiiblrtl.  but  inuiiicip.il  it^iilaliuiis  lotind  any  - 

The  fare  charsetl  varies  Itoiii  2*3  to  4  cents,  aceordinK  to  tbc 
dtsljince.     Transk-r  tickel.H  are  i^uvd  for  4  cents. 

The  eun]|»tiy  o|>etaltn|;  the  road  ha^  nhtnincd  aiiti-vtuiuns  fitr  an 
cxletnion  oi  altnut  three  tnileii  over  mmc  nf  the  principal  MiveU. 
aod  fuTthtr  ooncvjwtnw  will  jmjbaUy  be  secured. 

The  (ollowiiix  facta  in  relation  itj  the  construction  attd  c(|ttlpaKat 
of  Ibe  railway  nrrre  fnrnislieil  l>v  parties  in  thiit  city  (tlK>  companjr 
puNuhtnK  nn  reporls).  Cost  of  railheil  (laiU.  t:xca\'aiin}(.  niaMwiry. 
pavit));.  and  switches),  about  jCVfSSO  per  inilo  of  sinylc  track  .  ci»al 
ol' oars,  including  umton,  jU{,OiM>  each  :  weight  of  eara.  incluilinjE 
motor.  5  tons;  cost  of  buildiiiKs,  JIS,!)""! ;  uve  boilcra,  with  |p?t«a 
and  maaonn.-.  S11>.*Xiu  :  tmichincry  (cnniDea,  dynamos,  nwitchbuonl. 
«tc.).  57<>.(HNl :  cost  of  nnuiliii;  one  car  |<er  mile  (maintetwoce  of 
Irack.  labor  at  jxiwcr  station,  fuel,  employee.^  on  cars,  rlc),  4*i 
pmt»." 

A  forriKU  journal  claims  that  while  Ibe  Americans  are  well  np  in 
Veatlv  nil  liiancheK  of  electrical  construction  and  nciencc,  and  ahead 
tb  moftt, other  thinfis,  they  are  far  t«htiid  in  electrical  sioraKv.  and 
Uu&  we  think  is  troc,  to  a  great  extent  at  laitt.      Stora^  is  not  a 
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the  bead  at  "  Tbe  GfOlal  Mnnoc  InnatioB  of  tbe 


**Jt  isao  Jpfiifxtoc  to  cDtMr  iu*.ucm  to  mtera  ooIBcry  inuM' 
eaplorioo  wttlMtit  fcdtag  ill  eSects-  II  coosSts  <i 
1  appliaace  to  bold  tbe  one  drat  sad  a  battery  mdi 
:  biBp.'  The  air  tag  is  of  obvk.  and  is  woni  oa 
tbe  hmdk  sad  Bwcncd  tmder  tbe  am.  Air  is  inbalcd  b>-  the  maod 
bom  tbis  ba(  bjr  HKanft  of  a  mbber'tobe  cocnwctno.  Tbe  batlny 
is  tr^yed  about  tbe  persoo  and  tbe  lamp  is  pinned  to  the  fxoL 
Tbe  famartioo,  as  H  reads,  seems  vay  nice  aod  nscAiI.  and  we  ibcrr 
fiare  wink  it  eveiy  satxess:  bat  vc  orast  confess  tbai.  vbile  tbe 
MiyCHg  portion  of  tbe  opperatioo  appeals  to  be  in  order,  «rc  do  ont 
qtfte  ondentaad  from  tbe  descnpcko  befbre  bs  bow  the  maii  - ' 

S:t  rid  of  bis  cartMnic  acid  if  his  na&al  ocgan  ts  stopped  up.      I'.  ^ 
y.  bowcTcr,  tbe  '  appliance  to  bold  tbe  oose  shot '  ts  capable  « 
pennittiag  tbe  egress  of  Uatb  white  it  prevents  ibe  ingress  of  t 
vitiattd  otmoi^tbeiei." 

Tbe  latest  thing  in  o«c  coacentratioo.  or  sdectioa  it  may  l» 
called.  eoiBCS  (mm  Cermtny.  tbe  priocipo]  bnag  crpamtioa  hv 
ocntrifD^  force.  Tbe  pnlp  b  fed  oo  a  rapidly  irvulving  disc  and 
spcEads&Din  the  centie  to  the  pcripfaen'.  the  finedttst  indrawn  off  by 
a  &n.  and  drcular  troughs  aronnd  the  disc  catch  the  varion-i  i^wto 
owiofE  to  their  gravitjr.     This  seems  an  old  idea  in  most  mpccbk 

but  we  su^Md  tbete  is  moK  in  tbe  process  than  tbe  simpti * 

rodicalcft,  becatue  the  Fried  Krnpp  Works  st  Essen  hare  ti  \ . 


Misi.ya  jn>rcs. 


:  x>iatg  lo  comwuxl  the  Mtn»tlo«  of  «  pom- 
paay  «H>pto?-'uic  IC.1IW  sen  maA  b*vc  ttowlty  *»>1  Bmt.  SoMC  «i 
tbr  Brakes  Hill  mlva  an  hu  bno  Irralnl  in  Aovtralu  wilb  |EOa4 
Ksnlt*.  TWnr  i»  jiB«  ow  in  AtntrmUa  ijuttr  tui  ut^^ry  MkI  «  KOoA 
ilc«l  «^  expcriacat  gpiat  oa  la  coaeentnuicfli.  «»  Uwrc  has  hM«  *i 

I  bet*  md  ta  otha  Buntag  cottntricm.  boi  wc  inngiac  tbt  mm- 

:  qi  win  sol  show  nraiA  (pla  ora  pfocat 


VcaVB.  Uw  Psrfc  jfc  l.arc>  Civ.  oT  thU  City,  nrv  rurnMtinR  In 
Atwnlu  none  aauM  ntBioK  |>lanu  that  wc  think  they  oouM  w«II 
tnitnle  bcrt.  Tbr  whole  pUnl.  cnnststhit  ol  *  pottiMr  cnjcitK. 
with  «  EXrfgc  stone  bfcakcr.  ore  fcrdw,  »lukinj{  taWc,  ^S-incti 
Huttlitigtco  centti(u>^l  CTUsber,  and  AtnaLj^mAltoK  t«bl«,  lot  Ibe 
»uin  of  /04&  or  $3.3TA,  Tbb  plant  will  cntsh  lU  toiu  a  day  of 
fair  ore  and  nvc,  *»  it  is  ctaiowd.  SA  ti>  00  ftrr  LTnt.  of  itic 
fotd.  It  ta  a  qtMStine.  all  thinKs  cotiMticrcii.  whcthrr  in  mniiitg 
pUnts  oa  in  moftt  other  Ictad  of  work.  aKicnsation  nimitii  chrainms 
of  tilt  [>nx>c»«r».  \Vhcmn  a  plant  will  kcrp  ihr  tncit  cuntinually 
Ciii|>U>veU  lu  uec«ssary  nltcnttuti.  It  Us  large  cuoiikIi  tu  i.-nuili  cheap 
Slid  there  in  the  avoidance  of  what  may  be  (.-ailed  onuuictital 
cxpc&acft.  Kvcn'  detail  is  undrr  the  c-ym  »(  the  altcnJ«n(fi  utiil  the 
result  in  alwayn  brfurc  them,  ao  there  an  gninii  a-*  well  as  IratMe^. 
One  gain  is  mability  of  tbe  tMuinns.  not  exhau^tioti  of  tlw  ore  Id  a 
few  years  and  a  tremendous  wreck  ot  plant  lo  be  carried  to  loaa 


•ceoaot. 


Adiam<xid  rolled  ibc  "  nxcclMOr"  ba»  bcra  ducovcrcd  at  Jig- 
crs  Ftonlier.  OfaiiKe  Free  Stale.  Africa,  that  cotu|ileteIy  (-cli|raea  the 
Koh-i-noor  atwl  all  atlicr  dinmoads.  Tltc  Kerr  diamond  mines. 
whcie  the  great  jewel  was  foand,  are  Incladed,  or  mainly  included, 
in  the  Kiitibcrley  dc  Bcem  coiulMnslion,  and  ore  odcbratcd  for  laqp 
dUowodv  This  loftt.  the  gieat  F.xreluor,  wbicfi  wetgha  912  canila, 
t>  3  inches  long,  3>i  X  tH  fodxa,  Tbe  vbIdc  is  cnimated 
varioiiMly  fnmt  J9.0n0,000  to  flS.000,000.  Ji»t  bow  it  b  la  earn 
ihtfi  amciuut  if,  not  clear.  Pcrbaps  it  it  worth  that  mncb  b> 
de»ac»ttatc  the  fad  that  the  value  of  all  tbiois,  espevtaUy  jtold  lad 
•ilrcr.  i«  baaed  en  the  expense  of  its  procuratiMn.  This  U  the  law 
of  all  valim.  and  if  diamonds  wtie  a*  plenty  aa  acomi  tbtf  woold 
trioiE  the  same  pricr  per  basfacl. 
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UtSCKLLAXKOVS  SOTKS. 


It  isv,-eU  kiiowii  that  the  waters  of  tli«  ocean  contain  gold,  one 
grain  to  a  ton,  which  is  not  liopefiil  in  the  way  of  extntction.  except 
by  figures.  In  that  way  the  prospect  is  amasing.  I*rofe!»or 
Kickard,  of  l>eiiver.  Col.,  has  been  computing  the  matter  aad  6nd< 
there  is  lO.'-'AO  million  tons  of  gold  in  the  sea.  We  do  not  dare  to 
ttirii  this  into  money  for  fear  of  dqiressing  the  price  of  gold,  bat 
whcti  the  auiount  of  water  is  taken  into  account  the  gold  6gurc& 
become  attenuated.  For  example,  400.0<H),000  aibic  miles,  what-  B 
ever  that  is,  there  can  be  no  human  comprehensinn  of  such  a  tbmg,  ^ 
and  need  not  be,  for,  aa  before  said,  there  is  poor  prospect  of  extrac- 
tion. The  gold  in  sea  water  is  in  solution  as  an  iodide,  and  the 
most  imeful  lesson  to  be  drawn  from  the  fact  Ls  that  this  may  explain 
original  deposition  in  tiictallic  form. 


IVIlisCELLAIMEXJUS     NOXES. 


Tlie  uew  sliips  being  built  for  the  American  line  by  Messrs. 
Cramp,  al  Philndvlphiii,  nre  u  little  shorter  than  the  Parif  and  /ffw 
Vort.  The  cagines  are  to  be  quadruple  expansion,  which  is.  nre 
think,  a  doubtful  extension  in  that  direction  for  such  large  powers. 
The  sbiiw  will  have  15,OU0  horse  jKiwer,  or  25  jier  cent.  1e».tth:in  the 
Brilisli-built  ones  in  the  same  line,  and  unlets  there  are  impru\-e- 
lueuts  iu  lines  or  othvrwi.%  tlic  speed  must  be  a  good  deal  less. 


Counting  one  ton  of  ste-im- propelled  vessels  equal  to  four  tonftof 
sail,  the  British  have  at  this  time  17.200,000  tous,  and  more  than 
the  whole  wtirld  beside.  This  i.s  pretty  hard  to  resize,  especially  if 
one  has  been  reading  some  of  the  speeches  made  in  Parliament  along 
»bout  1845.  when  the  Xavigaliou  Laws  were  repealed,  and  the 
whole  industry  thrown  upon  its  avm  resources.  These  speeches 
predicted  a  total  destrnction  of  British  shipping  interests. 

The  Manufatturtn  Gautlc  soya  the  exports  to  England  of  leather 
and  shoes  during  six  months  of  this  >xar  was  $.5,345,041,  al»o  in 
an  adjoining  paragrAph,  that  our  exportsof  paper  nud  paper  material  to 
that  country  is  constantly  increasing.  This  should  not  be.  Accord- 
ing to  the  Cantfe't  philosophy,  the  Bngltsh  should  make  their  own 
shoes,  and  lau  their  own  leather,  and  there  should  l>e  a  duly  on 
hide*  iu  this  cuiuilry  to  stop  importaiiun.  also  a  duty  in  Unglaad 
to  stop  the  leather  products  sent  there. 
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A   SHORT   SBtfTIKBHTAL  JOOHNKT 


The  title  abmY,  a  plagiarism  Troin  Lawrtncc  Sterue.  the  )[ifted 
latbor  of  7>ufruM  SMan^y,  »  Bvkctcd  tKit  because  of  relevancy, 
but  became  there  U  precedent  of  its  u«e  tu  ctn-cr  "  Ibtng*  In  general." 
He  nmde  a  journey  to  the  Coiitiiivnt  of  Europe  and  uoled  down  his 
impressions  of  a  medley  of  circumstances,  sttutll  oad  great,  mostljr 
small,  with  the  liceniie  permitted  by  au  absence  of  all  plan,  and 
olauj&t  willioul  coiiticctton. 

Tbc  clcmciits  here,  to  m)  call  them,  arc  a  moti^'c  agent  —  a  quiet 
mannered  horw,  capable  of  management  by  one  whoae  ncarcot  pre- 
ndeni  was  steering  a  boat ;  a  four-wheeled  vehicle.  ■«iipplied  with 
some  tackle,  and  a  drit-er  milboDt  any  tixcd  puiposc  or  dcstinatioa 
beyond  a  progress  forward,  so  long  as  motive  power  was  a(le<ituile 
and  controUahle.  This,  with  a  &tart  up  the  Marin  Peninsula  oppo 
Mte  San  Francisco,  compleiea  the  "  intrudui-lion."  coodenscd  to  Ita 
lowcnt  pcL-Mtble  limits. 

Tlie  first  otnen-atkin  is  in  raped  to  roads,  or  the  Ejncea  left  fijr 
itrndn  which  tuay  •ometime  exist,  and  the  fact  that  Ihcsc  "ws)'a" 
arc  of  M-idcly  var>'ing  (junlity. 

The  "  Snpen-isoni,"  as  they  are  called  in  Califantia,  ■  kind  of 
committee  in  Rcmral  on  county  affair*.  ha\T  their  tod  in  the  cotraty 
lowra,  ami  as  the  purpose  is  naturally  to  stop  as  much  of  the  traffic 
in  these  county  towns  a»  possible,  and  prevent  its  goiax  on  to  the 


city,  conscqaeotly  the  roads  on  the  city  side  are  as  bad  as  possible, 
while  on  the  other  side.  a»rny  from  tlie  ctt>-,  the  roads  are.  if  net 
good,  so  much  Iwtlcr  thai  one  can  scarcely  make  compariwm. 

In  this  case  the  Marin  County  Peninsula,  extending  down  within 
hailing  dtMaiice  of  San  Francisco,  and  nccooimodating  the  local 
traffic  of  the  roads  of  the  county,  are  ahorninahlc.  They  are  uugul- 
tcrcd,  ungraded  and  uiigiavcUcd.  while  to  the  north  of  the  county 
town.  San  Rafael,  the  roadtt  are  good — good  in  comjiarison.  Tlieae 
roads,  good  and  b:id.  like  alt  others,  have  branches,  and  the  stranger 
when  he  comct<  to  a  "  foik  "  is  left  to  the  device  of  guessing  and 
tr>'iiig  which  i*  the  one  desired.  Trying  con;«ists  uminlly  of  dri\-ing 
one  or  two  tnilcs.  getting  out  at  a  farm  house  to  intinire.  and  then 
retracing  the  course.  Because  of  some  diabolic  instinct  one  always 
takes  the  wrong  road. 

Here  coines  the  inquiry  Uiat  when  a  maker  of  haU-rdashi^ry  and 
baking  powder  firms  can  send  out  men  to  nail  up  on  trees  and  tenccs 
hiindred.t  of  neatly  ])ninted  advertising  lH>iirds,  why  cannot  the 
Supervisors  of  a  couut>'  set  up  a  few  guide  (coords  at  crass  and  braiicli 
ronds  to  indicate  their  destination.  In  7(i  utiles,  three  of  them  ;  and 
thete  illegible,  hanging  by  a  comer  or  turned  upttide  down. 

From  this  fact  comes  tht-  inference  tliat  thn.-e  Supervisors,  lite 
three  cooks  who  spoil  the  broth,  arc  just  two  too  many,  and  that  all 
]>iiblic  business  of  whatewr  kind  when  managed  by  a  "Com- 
mission'' is  not  managed  at  all.  The  public  works  of  this  counirj* 
arc  its  shame,  as  its  private  works  are  its  glorj'.  The  adage  of  "  tlie 
best  government  is  by  the  best  jieople"  should  he  re\'ised  to  say, 
"  by  one  person  who  is  honest  and  capable." 

Around  San  Frnnclscn  Itay  lies  most  of  California.  The  counties 
that  abut  on  the  bay,  nine  in  number,  contain  one  half  the  population 
and  represent  two  thirds  of  the  State's  production.  These  counties 
cover  valleys  that  reach  back  from  twenty  to  eighty  miles,  and  our 
course  lies  up  the  first  one,  counting  from  Ihe  ocean,  and  in  many 
respecls  a  strange  One,  the  Santa  Rosa  \'aUey.  so  colled,  but  tronder- 
fully  misnamed.  The  Fetalunu  Valley,  about  25  miles  long,  cntens 
Santa  Ko»;i  "Basin,"  a^'ast  plateau, circular  in  form,  twoorthreehun- 
dred  square  miles  in  area,  with  its  drainage  to  the  iK>rth  into  the 
Russian  River.  It  is  not  a  valley,  but  u  basin,  and  a  wonderful  one. 
This  ba3JD  and  its  approaches  is  oncol  the  richest  and  most  liighly 
developed  districts  in  California, 

The  fact  that  most  impressed  us  here,  was  "tramps" — thirteen 
of  them,  met  iu  twenty  miles,  or  assuming  the  "ttaffic"  mvai. 
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twenty'Stx.  cotitittng  both  va^.  Il  rmjatneJ^fa^ '  ■  Califcvnian, 
Henr^-  George,  to  proclaim  a  tru<  g«(»;«U  of  lnuiipA,'«Bd  hc-ct3Saitil>- 
dld  not  lack  facts  to  observe  in  wi  (ar  as  examples. 

Wv  spoke  civilly  to  cacfa  one  passed,  and  m  half  the  c«acs  bad 
no  reapocue  but  a  scowl  or  averted  heads  :  in  other  caMt  beaitatinic 
TCtnrn  of  oor  salutation.  The  honte,  rehicic  and  Kencral  onlfit 
was  constrned  Mt  belonging  to  «otne  thrifty  iuiti\<e  of  the  richconntr)' 
arotnid,  and  broaght  to  mind  a  stoiy  told  of  Western  Virginia,  a» 
JoUows: 

A  traveler  in  passing  through  one  of  the  poonst  or  tbc  ttiouDtain 
districts  runic  upon  :i  native  at  the  roadside  chopping  wood.  He  waa 
clod  in  ragged  "butternut"  tron«eni.  a  more  ragged  alitrt.  and 
oUier  ctotbing  none  whale^'er.  The  traveler  vraa  ao  Mtotiiftbcd  tlut 
be  stopped  to  look  at  the  man.  whu  Ijecamc  anno>x<l.  and  Mud : 
"  Vou  needn't  look  at  me.  1  aint  .to  darned  poor  xs  you  think  t 
an.     This  land  dou't  belong  to  me. " 

If  we  coald  haw  done  Mmitarl).  and  explaiitol  the  nnliire  of  our 
impecuntouft  callini;  and  that  the  land  did  not  belong  to  tn,  the 
trantps  vrould  hnve  been  utorc  communicative. 

In  all  there  was  a  cowed,  tlespondent  look,  and  on  inqntrr  in  a 
numlwf  of  coses  il  was  learned  that  these  men  are  not  fearctl.  They 
are  coouaooly  spoken  nf  as  "a  nuiMnce."  Not  c\-vti  wocnen  or 
children  are  afraid  of  theni.  w*  tbeir  citndittiiti  cannot  be  set  down 
to  criminal  prapeiKitiex.  or  anything  wor«e  than  some  nodal  cnndi- 
tion  thai  is  piling  up  a  fearful  reckoning  for  aome  time  in  the  fnture. 
lu  Saa  Francisco  has  l>cen  wl  up  n  "  factocr  of  tramps "  under 
the  name  of  "  iKtp  to  tlie  upemplored."  ehonulile  tio  douht  and 
coaunendnble  in  its  ethical  phasr,  but  a  means  of  prtMludng  tnim)n. 
Thc^  unemployed  by  the  nattirnl  laws  of  felecliofi  will  It  Mtled 
down  to  tboaewho  do  not  want  to  be  emplo^*cd.  and  if  the  numbers 
incrcaiK.  as  U  probable,  there  will  be  a  new  wicial  problem  lo  be 
dealt  with  at  tbc  end. 

One  of  our  conulr^'men.  Count  Rumlianl.  a  CooMCtlntt  acbool- 
raaater.  rid  Bavaria  of  tramps  in  snclt  an  eflcctoal  manoer,  and 
humane  withni,  that  he  receivetl  a  title  and  Iic<^i»me  famooK  He  i» 
better  known  »>  tlic  diwm-erer  of  the  mechanical  c^utvatent  of  heat, 
tbe  miMtng  d>-namic  link  that  lias  brought  cornioa  out  of  dtaoa  in 
out  knowledge  of  nattinil  foror*. 

Califcniia  in  to  be  the  ](ri^t  home  of  tramps — is  indeed  jhi  now. 
All  lutmnt  circumstances  lavot  bia  nomadic  life,  but  here,  as  elae* 
where,  tberr  must  be  a  solution  Mme  time  of  tbc  canw*  thai  produce 
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From  ihv  Santa  Kosa  Basin  Uie  course  is  in  a  true  valley,  Uiat  of 
tlie  RuNHinti  River,  which  i»  not,  hi>w<n-«T,  a  vall^,  but  a  caAon. 
witli  rocky,  precipitous  steles,  and  roads  that  are  appalliog.  On  lite 
right  lies  a  range  of  nioiiDlaiiis  S.iHK)  feet  high,  that  form  the  "  rioi " 
of  Lake  County,  the  "  Switzerland  of  America,"  a*  it  is  c&lled. 

This  ring  of  motintains  enclose  a  lake  thirty  miles  long  and  fiw 
to  ten  Diilcs  in  hrcadth,  into  which  great  volumes  of  pure  water  arr 
emptied,  also  the  mineral  laden  flow  rn)tii  hundreds  or  eveu  111011.1- 
atida  of  sprinKs  which  imprcKnate  the  whole,  hut  not  to  the  extent 
of  preventing  fiMi  and  other  marine  animal  life.  The  fish  arc  nf 
the  "hard"  varieties,  not  of  much  u«e  and,  a»  I  am  informed,  are 
of  the  varieties  that  do  not  "  bite." 

Clear  I.akc  15  i,.'tiW)  icct  above  the  sea,  disc-hargcs  its  overflc 
throngb  a  stream  called  Cache  Creek  to  the  Sacrameuto  River. 

Lake  County  consists  of  a  mountainous  district  filled  with  sum-" 
racr  rasorts  of  unequal  comfort  and  merit,  all  situated  at  mineral 
springs  and  called  "  sprmgii,"  The  local  population  in  the  moun- 
tains forms  au  economic  and  social  study.  Southern  customs  prevail 
in  ."iome  pans  and  remind  one  of  Western  Virginia  or  the  Tcnocs- 
ace  mountain  di-stricts.  Other  places  are  Dritisti,  and  some  are  New 
Knglaiidish.     There  ia  a  .ilrange  diversity. 

Here  i.^  n  field  for  .^mall  electric  plants,  which  arc  just  now 
engaging  attention.  The  local  requiretiieiUs  are  for  lighting,  churn- 
ing, cutting  wood  and  so  on.  There  is  water  everywhere  and  fall  at 
pleasure,  hut  what  excites  most  interest  to  a  stranger  is  the  strange 
protluclive  power  of  the  laud.  Where  this  is  written.  3,300  fieel 
(il>o\*e  the  ocean,  there  are  pcncbes.  apples  in  profusion,  grapes,  aod 
indeed  all  hnt  tFo]iic.-iI  fmit-s.  This  -connty,  that  one  would  set  down 
as  a  barren  waste,  could  support  tlie  whole  population  of  California. 
Animal  life,  too,  takes  its  most  vigorous  form.  Here  cmc  sees,  as 
Ihey  cannot  in  many  places  in  California,  the  finest  kind  of  swine. 
such  as  are  bred  in  the  middle  counties  of  Kugland. 

Two  thousand  three  hundred  feet  high,  at  ScJgler  Springs,  arc 
vast  liodies  of  conglomerate,  deposited  from  fifty  or  more  mineral 
springs  there,  loaded  with  magnesia,  alkaline  salts,  arsenic  aud  irun. 
A  fine  building,  30  7v  50  feet,  is  built  of  blocks  quarried  from  ancient 
depflrtits  of  the  mineral  springs.  There  are  blowing  springs,  giving 
off  volumes  of  carbonic  acid  gas,  scalding  water,  cold  water,  charged 
with  iron,  sulphur  and  what  not. 

What  iff  the  future  to  be  of  thut  mountain  country?  Xnfereooe  assigat 
it  as  the  Spa  ol  America.    Tempered  by  warm  winds  from  the  Pacific. 
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a  temperalure  Ihat  wldom  goes  below  'M  (kin)>R  itt.«rinler,  atbrina- 
hk  by  ciLtv  rands  ihroagh  n  wore  of  piumrs  and  o|i6<mA'  r- -  i  •■ 

This  tiuittcr  rX  roculw  brings  ii))  nil  urKimaly  Tro'Ctoiy*!  ywHk* 
in  Cnlifantia  nrndx  are  in  the  mnanUaiti^,  wb<;iT  Ibc  inrliitatitmA  are 
"cho!««."  ihit  of  ibis  lake  bastn,  M'liere  there  arc  Uiou^ands  of 
acres  of  rich  le^t•l  IbtwI,  (he  pTwIucljt  nrc  haulrd  over  the  muun- 
t  ain  road^  risiat;  ihotisanils  of  feet.  The  loads  arc  nl  the  rate  of  one 
ton  (or  each  bonir.  A  litllc  iiK>rr  itinit  tbc  same  bones  could  hAul 
throfigh  tile  itlmti  of  Phila<lcl}>hia. 

Mlieat.  )Mt[»  and  ptttneK  seem  to  lie  the  tnnin  proiluct^i  Whent 
jiut  now  in  laid  under  cmlnrgn,  It  c(Mt»  »iie  fonnb  of  iu  value, 
iH.Wi  per  ton,  to  haul  it  ttvcr  the  mountains  \tt  or  IfH  mileii  to  E'ieta, 
at  the  railway  :  nnalbcr  ffi.OO  a  ton  tu  haul  it  duwu  grade  by  rail- 
way tn  llie  bay,  when  otic  half  its  price  has  licrn  (xinMimcil  in 
Irantjxirtation,  leaving  half  a  ceiit  a  ]K>und  to  ibe  liinncr ;  but  eivn 
thi«  piltanrc  is  further  paired  down  by  ttiKeniou-t  «chcroeH  that  ane 
bom  of  cunning  and  adrerse  \AVfs,  until  the  farmer  i<<  in  despair. 

Abont  -Ivi  ficT  cent,  of  all  \tc  purchases  in  return  I'ur  ht^  wbeil  1« 

federal  taxes.     For  his  crocVery  he  paya  30  to  40  per  oenL  for  goods 

and  00  lo  ItA  i>rr  cent,  of  InxcN  and  wlicn  at  table  you  ask  him  to 

Iwm  hU  dj-^m  over  and  examine  the  trade  mark  on  the  hottom.  he 

i»  amnsed  lo  find  Ihat  ibcM.-  (Ii*hc»  which  hr  [>ay«  fmm  ti*t  la  (US  [m-r 

rent,  lo  ba\'e  made  nt  luKne,  have  come  fnim  Stiiflbrdshire.  tn  Kn;;- 

land.     One  half  for  transportation  and  50  per  cent,  of  the  balance 

for  taxM  leaves  tite  farmer  {x^.-i  than  2*>  per  (.-ent.  fur  hi.4  wheJt.  or  at 

thi»  time  ^'i  cents  per  Imiidred  poundu,  about  20  cents  per  tiuafacl. 

at>d  then  we  wonder  what  makm  lniDip!>  I 

>         «        •        «        * 

He  who  i*  nr*h  enough  In  atlempt  driving  in  thi*  rminm-  neerU  a 
Tthicit  of  the  standard  RaURe  to  follow  tire  staifo  and  froij,'ht  wason*. 
aUw  want-1  twt>  bontc* — not  one.  The  roodii  ha^-e  a  ridge  in  the 
middle,  with  paths  tai  each  side.  A  single  horse  must  walk  on  Ibc 
central  ridf-e  ntid  climb  tn-er  honlden.  n  kind  nf  athletic  pcrlornianoc 
that  diHturtM  hif>  etiiianiratty  and  exhauMs  hi*  ciiergieK:  abo.  if  he 
IB  a  sensible  h^^^e,  arouses  hi^  iodiicnatton  and  prmtike^  plan«  of 
dumpinjt  the  driver  "over  the  bank." 

To  again  i>penk  of  road*,  Iwo  years  ago  be)^n  in  this  roant)r  (br 
the  first  time  some  serious  coasideratloii  of  how  roadA  ore  lo  be 
pnn'ided.  but  three  fourths  of  »ucb  attention,  if  aol  n!tK  icnlbit  of  it. 
bii»  tMcn  fpvni  to  metho«U  of  making  rmwht  the  engineering  pan,  to 
*D  cell  it.  which  hax  about  the  aarae  relative  tniMrtasoe  in  makJiiK 


mounluiu  roads  that  tbc  paint  ou  a  bouM:  bears  to  tlie  structure  itself. 

There  U  no  difficulty  whatever  in  detenniaiag  how  to  make  road» 
with  centuries  of  experience  to  Enide.  l>"t  the  problem  is  in  admin* 
isirative  mauagcinciit  of  ihc  work  itself,  and  more  especially  the 
provision  of  fuuds  to  pay  for  roads. 

As  a  general  rule  a  road,  street,  or  indeed  any  inenris  of  public 
conveyanct  that  comes  under  the  head  of  "  way,"  miust  depend  on 
the  values  that  lie  along  its  Mdes.  This  deternitncs  the  volume  of 
traffic  and  is  a  uioasure  of  the  int-ans  nvailable  for  constniclion,  under 
present  sy.stcnLS  at  least,  and  there  are  many  reasons  far  centralizing 
this  matter  of  road  adiniiiiHt ration.  County  management  is  discrim- 
inatiug  generally,  and  inefiieient  always.  It  is  s  Itind  of  even.-- 
body's  busiiHTSS,  and  consequently  nobody's  bunncss  to  look  after 
road.1. 

An  hour  before  writing  this  we  for  the  third  time  climbed  over  a 

pile  of  boulders  in  a  county  road  that  very  nearly  bars  the  tntffic. 

Oi>e  hour  of  a  skille<t  man  with  bars,  gabs  and  some  dynamite  would 

make  a  turnpike  of  the  place,  but  there  is  neither  the  man  nor  the 

tools,  and  no  one  to  .ict  him  at  work.     It  is  the  "other  fellow's 

biLsiness. '■ 

***** 

To  again  speak  of  the  people,  what  a  paradox  is  this  mountain 
life?  Here  with  a  salubrious  climate,  rieli  land  and  a  profusion  of 
all  natur»l  r(.-!>ouTctrs,  is  a  rural  [topttlation,  helpless,  struggling  for 
existence  one  might  say,  in  a  natur^il  sanitirium  !  "Old  Virginia  " 
is  seen  on  many  sides.  Tlie  Missourian  has  brought  his  old  ideas 
with  him  and  clings  to  his  habits  and  ways  of  lift:  which  are  a 
modified  form  of  what  is  found  in  Georgia,  Tennessee,  and  Ala- 
bama ;  English  ineu  also,  with  their  methods. 

Ilerir  ami  tln-re  [HiopK-  from  New  Kngland  have  gained  some 
foothold  and  the  transition  from  a  humid,  clouded  and  cold  countr>-, 
or  a  sterile  cold  granite  one,  where  agriculture  was  a  bare  possibility 
to  where  it  is  almost  "self  acting."  While  this  has  weakened  tbe 
energy  of  the  jJeople,  it  has  not  permilted  them  to  lapse  into  "  crack- 
eriscn.."  They  have  neat  farms,  good  teams,  clean  houses,  and 
"work."  One  can  lell  at  once  on  approaching  a  fnrra.  or  hotel, 
whether  it  is  owned  by  the  "  Missotiriaii,"  the  New  Knglander,  or 
a  firiton, 

Around  the  highest  benches  of  the  mountains,  arc  wonderfal 
mineral  springs,  mentioned  before,  and  at  these  springs  have  been 
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vrectrd  faoitscs  and  accotntDodations  lor  ihe  Iiundnrtl-s  oPpco^iIe  who 

mmc  hrrc  in  Mimmcr,  and  doscns  who  rvmain  tlirfnigh  the  winter. 

Mich  people  go  up  tberv  for  tK«tin«nt.  drinking  and  hathinfi  la 

I  tbc  waters,  ami  tliroitgli  a  conjunction  of  cauaei  ntr  nearly  alnrajr* 

'lienefited  oi  cnrcd.       In  the   leisure  of  such   periods  the  busloess 

itutincts  keep  at  work,  and  the  rich  invalid  crither  buys  oat  the 

itprinpi,  or  wcdc  land  near  thctn.  »o  that  in  paMtUK  through  tbr 

connly  one  bears  cotitiiiually  tlic  tMOKS  of  prvminent  men  in  Saa 

Franrijtco. 

Just  at  the  tiinc  of  writing  this,  a  loquacious  Swiss  barbcr 
infonncd  the  writer  that  the  Spring  Valley  Water  Co,  of  San  Fran- 
cisco, have  a  large  "  ranch"  at  the  fool  of  Clear  luike,  where  Cache 
Creek  begins,  and  300  acres  of  vinej'Bttl  tu  full  txrarintf.  and  tliat  bogs 
have  juM  been  turned  into  this  vincyanl  to  cat  up  the  )i;'>>pc^-  wbicb 
ha\-e  no  value  !  Think  of  feeding  bogs,  that  do  not  need  tlie  food. 
I  with  lineBnipes.  worth  twenty  ceolsa  pound  in  New  York.  Philadel- 
phia or  Boston  I 

"Wine's  no  good."  said  the  horber;  "can't  sell  il.  Nothing  It 
■njr  good  here  except  it  i<>  of  high  value  iu  proportion  to  weight,  so 
h  can  be  teamed  out."  Wc  askctl  hfni  what  his  countrymen  would 
do  if  turned  Iooi«e  in  thin  country  instead  of  their  poor  uutillahle 
I  land  in  the  Alps.  "  Most  of  them  would  Rrt  Uizy."  Mid  be,  "  aiHl 
do  no  good.  There  is  no  market  frooi  here  wc  can  reach,  and  it  is 
too  e«.*y  to  lx\v."     We  did  no*  b«Iie\-e  him. 

The  swine  of  these  mountaini^  is  mostly  of  the  genus  "ra/or- 

.  hack,"  a  long-ocecd  black  auimal,  thai  has  neither  profit  nor  good 

Iqnalitie*  in  him.     Inaomc  caaes  wc  found  the  fimr*.t  r.n)(llitfa  brecil 

f«f  hoes.  Kerkshire  and  Chester  tyiies.  ami  one  would  think  that  in  a 

season  or  tn*o  the  "razor-back"  would  disappear:  bat  nothing  of 

the  kind.     The  iMtl\-e  bog  is  in  a  sense  a  wild  animal.     He  can 

mhsbt  on  acorns,  which  are  ju«l  now  Calling,  and  remain  on.  or  in. 

the  ground  til  winter.      The  "raior-biick"  ia  a  bom  excavator. 

Hilt  long  Kiwint  and  rooting  powers  are  a  work  of  evolution,  and  aa 

I  a  forager  or  self-sn stain in(>  animal  far  excela  bin  refined  cDtUHOS  from 

'Kngttah  breeding  wurccs.     He  is  fleet  of  foot  and  not  caqr  to 

'capture,  so  is  no<  eaten  hy  the  hitngr\-  hnntsraan,  who  obtains  hb 

meat  from  the  woods."     A  laxy  awkward  Chester  pig  can  be 

drlwn  in  and  lUaughtercd  convcnienlly  and  aaicly,  but  a  raior-back 

^OD  only  be  «lxit,  or  canglit  with  dogn,  nnd  mmnimm  reverf  the 

hnnt  liy  cfuiMng  Uie  tlogs.     We  have  thu<i  gone  on  and  perhaps 

anHwered  the  natty  of  why  th»  breed  of  long-noscd  bog*  arc  kept  ap 

icR  in  the  mututaios. 
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It  is  amusing,  also  instructive,  to  see  the  woodpecker,  blue  jay 
and  grey  squirrels,  at  work  laying  in  their  winter  store  of  acorns. 
The  woodpeckers  bore  holes  in  the  thick  bark  of  the  pine  trees  and 
wedge  in  the  acorns  neatly  and  fimily.  One  tree  will  have  hundreds 
of  such  holes,  bored  from  one  and  a  half  to  two  inches  deep,  and 
often  plugged  with  small  stones  to  preserve  the  nuts.  If  a  squir- 
rel ascends  one  of  these  trees  when  the  nuts  are  cached,  there  is 
a  great  hubbub.  The  birds  issue  a  warning  call  and  dozens  of  them 
assemble,  flying  at  the  squirrel  and  scare  him  off  their  preser\'es.    ' 

The  blue  jays  deposit  their  stores  in  such  ready  made  places  as 
offer,  and  lead  a  lazy  life.  They  can  in  a  short  time  carry  off  and 
cache  all  the  nuts  required.  The  squirrels  have  a  much  harder  time. 
A  long  way  to  travel  on  foot  and  more  trouble  to  secure  the  nuts, 
also  have  to  keep  a  continual  lookout  for  death-dealing  guns.  They 
are  the  finest  of  all  animals  in  these  mountains,  a  type  of  perfect 
symmetry',  active  to  a  degree  that  no  other  animal  attains,  and  with 
all  kinds  of  amusing  antics  and  devices,  the  object  of  which  no  one 
can  understand.   , 

Many  years  of  association  with  these  charming  little  animals  as 
pets  has  eradicated  the  ferocious  instinct,  and  we  would  no  more 
think  of  killing  one  than  murdering  a  fellow  human  being. 

His  scurvy  brother,  who  spoils  his  suit  and  wears  off  his  bushy  tail 
by  burrowing  in  the  ground,  and  who  is  a  native  Californian,  bom  of 
the  treeless  areas  in  the  dry  belt,  also  lives  here  in  the  mountains, 
around  farms  mostly,  becau.se  his  natural  instinct  is  robbery.  He 
will  sit  quietly  concealed,  watching  until  the  horses  or  other  cattle 
are  fed  and  the  owner  leaves ;  then  he  will  sneak  in  and  carrj*  off 
his  pouches  full  of  grain. 

The  California  ground  squirrel  is  a  "tramp,"  a  degenerate  trii>e 
that  took  to  the  dry  ground  where  there  was  no  timl>er,  .iiid  fiudinj; 
this  vagabond  life  easier  has  .stuck  to  it  until  he  has  developed  a  n-;w 
species  of  his  kind.  Guns,  traps  and  poi.sons  do  not  much  diminish 
his  numbers,  becaii.se  his  closer  association  with  mankind  has  sharp- 
ened his  wits  and  widened  his  audacity,  until  lie  has  reached  the 
ver>'  extreme  of  vagrancy. 

Over  Mount  St.  Helena  pass  and  down  2,300  ftet  in  one  grand 
slope,  into  Xapa  \'alley  another  —  o\'fr  the  next  eastward  outlet 
from  thi.s  mountain  basin  — one  hundred  and  twenty  miles  in  three 
days,  pass  in  these  liotL-s  and  finish.  TiiK  Driver, 
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NOTB  ON  THE  DUTY  OP  THE  CALIFORNIA  TRTBT-ORDSHINO 

STAMP  MILL, 
Bv  LiTHKR  Wacoxkr,  5Iem,  Ttcli.  Soc. 

iltvn'iiIiMlvrorcllii'Tci'liiilL-HlSiiClt'l.vnriticl-iirlflcCnHiiMVi.O.  I»;[i.  Kcprlnii-I  l>y  |>'rml»>Li>n.] 

An  exaiiiiimtion  of  the  tabulated  statement  of  facts  conccniinn 
all  the  stamp  mills,  as  given  in  the  Kiglith  Annual  Re|Kirt  of  the 
State  Mineralogist  (California),  pages  G92  to  (>0."j.  shows  that  the 
output  of  any  mill  can  be  closely  approximated  to  by  taking  the 
product  of  three  factors  deduced  from  the  data  Riven,  as  follows  : 

The  f(X)t  pounds  of  work  done  by  the  falling  .stamp  : 

The  ',  power  of  the  screen  aperture  :* 

A  coefficient  of  hardness. 

N0T.\T10N. 

II'  —  weight  of  the  falling  stamp  in  pounds. 
P  -     drop  of  tile  falling  stamp  in  inches. 
.\'        number  of  drops  of  stamp  per  minute. 
./        width  of  aperture  in  screen  in  inches. 
'/'     ■  tons  crushed  per  stamp  per  'H  hours. 

A'  -:  coefficient  of  hardnes'^.  and  for  which  the  following  values 
are  suggested  : 

A"  =  -  1.1  for  verj-  hard  and  tough  quart/. 

A'        1(1  for  hard  and  lough  quartz. 

A'  "  22.7,  the  average  of  all  the  quarts  crushed. 

A'  ~  W  for  soft  quartz  with  clay,  etc. 

A'  ^-  4n  for  rotten  quartz  with  clay,  etc. 

A'  —  50  for  soft  talcose  slate,  and  rotten  quartz  with  gouge. 

Then  : 

a:  n\  n.  .v.  a': 

I.lMXt.fKJIl 
The  alxive  formula  i-s  to  be  used  for  .slot -punched  screens. 
Taking  W       'MO.  D     --  0,   A'        'M\   A'    -    22.7.  the  following 
values  of   /"arc  found  for  the  different  screens  : 


No.  4  screen. 

7" 

2.SJ 

No.     S  screen. 

/■ 

2 -l.l 

No.  fl 

r 

2.  (I.* 

No.  H> 

T 

-  2.2"! 

•Thf  cnisliinK  imwer  per  (ufA  (•iiuinl  of  work  is  inversely  .i»  the  wrwi 
ajierliirc.  wliile  lilt-  diHchar^  nnist  iiiiTca^n,-  willi  the  aperture  f'roni  the  fin-t  !■> 
the  *econil  power,  ilepciiilin^;  upon  tin-  Turm  :  heme  T  ^  ,''  .1~' ,'".)''"- = 
I  A' I  ■  ',  •  y'i  ailopli-<l  f'lr  (he  i'\]>oiii.-]it  .i'^  more  ne^ily  ni'conlinK  with  <lata 
mentione't.  anil  fur  Nlni-puncht-il  -.i-reeiiK,  '  is  the  laiui-  of  exponent  foiittil 
for  Mtmc  tlry  iniihiiiK  nutk  » ith  wire-cloth  -i-rreiis. 


rOMTAKLK  M040  MJiKiSfJ  MAi'BISK, 


TVT 


PORTABt.B    ROAD   MAKINO   MAOHINX 

lonawt  *  c<i»rt»\.  siTTEM  I'KiniK.  «mm)oe  covwrv,  c%uro«»iA. 

Mr.  S.  N.  Koisht.  of  Knight  &  Company,  at  Sntter  Creek,  in 
Ifaui  State,  bas  at  t-tuioas  and  frequent  timo  (mlribaled  ■  good  deal 
to  the  pabUc  and  iiiduiOnal  intcrcals  oT  tbr  State  and  danthcn  by 
bis  enipiwcriug  »ktlt. 

Wc  have  bad  occaskn  to  ducribc  bia  tmmetue  derriclu.  at  tbe 
hBtfrojro  Seco  Mbics,  for  bandltng  gra^-el,  and  li»  tltrect  hydmiiUc 
^tnmptiif;  tmgtnes,  which  air,  as  wc  bclte\-c,  the  only  MtcccssftU  oocs 
of  tl»  kind  in  this  coontn-  and  perhaps  in  tbe  trorld. 

The  talcst  production  oi  Mr.  Kaifht's  skill,  n  tbe  macltiitc 
kbown  oQ  the  oppoekie  page,  for  almoct  automat  ically  macadamtjttng 
common  roods.  It  ia  "  automobile  "  pnipeDinf;  itwlf  and  advanrisf 
A^  tbe  ^ralniu  of  deposited  road  metal  i^  thick  enough. 

The  machine  consists  of  a  gasoline  cn^nc.  stooc  breaking 
fltachine.  an  elevator  for  ratsinjc  and  distribntinK  tbe  material  from 
the  Toatlsiik.  and  apfniatus  for  Mirting  and  dclivtnng  the  broken 
Ktone  no  tbe  coarser  OMterial  rormn  a  subatnitum  and  tbe  finer 
U  dcpoaitcd  on  tbe  top.  Tlie  machine  prepare*  ciRbt  tuna  an  bottr. 
and  a  mile  of  n>ad  ran  be  pnrparcd  in  two  uvekii'  time,  at  a  cnri  not 
more  than  double  that  of  clearing  a  road  of  loose  stones  for  a  «r«KNi. 
This  latter  work  has  been  the  subject  of  a  contract  on  tbe  road  iMd- 
tng  from  lone  to  Suiter  Creek,  and  it  ta  singular  m  tbink  of  saying 
men  to  dear  a  rond  tn>m  «tonc»  instmd  of  l>rcakitiK  them  and  com- 
pleting the  proceas  of  forming  a  turnjMkc 

The  machine  «honii  in  tbe  drawing  wan  contnctetl  iiiidrr  exact  • 
ing  stipulations  for  the  Stipcr\-i>ois  of  Amador  Coaaty.  and  has  been 
at  work  Ibr  aonte  time  perforaiiug  successfully  all  tbe  required  ci>iidi- 
tlooa. 

Wc  will  not  enter  upon  a  technical  dcacripllon  of  the  macbioc. 
The  drawing!*  convey  to  a  skilled  tvadcr,  a  complete  idea  of  Ibc 
whole,  eren  to  tb«  inventor  hinurif,  who  trill  be  recognized  by  hi« 
many  friends. 

The  works  of  Knigbt  &  Company,  at  Sutter  Creek,  atv  worthy  of 
a  visit  b)-  anyone  iiilereMcil  in  novel  engineeritig  work.  The)*  are 
isolated  and  wt  duwn  in  a  t;ruup  of  mines,  wbctr  on  all  aides  and 
continually  there  k  a  wide  field  Ak  ohnervation  ai»d  experiment. 
The  work  ik  ninde  from  accurate  drawing'^  by  good  imptemenU, 
many  of  them  ^penul.  the  practice  is  good  and  not  at  all  what  one 
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would  expect  lo  find  in  a  mining  town  in  tlie  mountains. 

Thi:  facilities  for  hydrauliu  experiments,  both  fur  power  pu 
and  for  water  misitig,  »re  complete,  and  ninong  otbi-r  tbings,  a  tabic 
for  friction  beads  has  b«en  made  out  from  actual  experimenC^  witli 
common  pipe,  tliat  is  of  much  value. 

Til i.i  latest  proditction  tliere,  is  the  road  mnkiiig  machine,  and  is 
opportune  Iwcauee  it  is  to  Ik  hoped  we  are  at  the  tieglnnin^  of  a 
gi'ncral  rcfcirm  in  madn  in  this  country.  It  is  a  pruhlcm  of  cost  tu 
sparcely    settled   dutrlcts,    which    mentis   nearly   nil  of  this   State. 

There  is  no  lack  of  constructive  dnta  or  knowledge  of  how  roadfi 
.should  he  mndc,  but  whatever  cheapens  the  cost  is  the  main  thing 
ill  attiiiiiing  improvement. 


POWBR    DISTRIBUTION    OK    WAB    V1S88ELS. 

Atnung  the  papers  on  dynamic  subjects  read  at  the  Engineering 
Congress  at  Chicago,  one  of  the  most  reninrkalilc  was  that  of  Mr. 
G.  W.  Dickie,  manager  of  the  I'liion   Irtm  Works,  in  tins  City. 

The  paper  was  entitled  "Auxiliary"  Machinery  of  Naval  Vessels." 
and  wosconfiiKd  to  the  subject  as  embraced  iu  that  title,  but  it  ib 
easy  to  «.■«  tli;tt  power  dihtribiitioii  by  ntty  means,  while  it  may  ha\*c 
peculiar  features  and  requirements  oil  war  vessels,  is  a  gencml  sub- 
ject, ami  Mr.  Dickie's  propositions  hare  a  njtich  ivider  range  than 
is  in(ltciite<^l  by  iltc  title  of  his  ]Ki[>er. 

We^ad  the  privilege  of  looking  over  a  draught  of  this  paper  in 
itis  preliminary  foroi,  and  expect  to  publish  it  in  full  at  a  fature 
lime,  but  at  the  present  will  reprint  »  synopsis  by  Mr.  Wiley,  of 
New  York,  written  for  JiHffinefrhif;.  London,  as  follows; 

"A  very  interesting  paper  succeeded  the  foregoing,  entitled- 
'  Auxiliarj'  Machinrry  nf  Xaval  Wsscls.'  by  Geo.  \V.  Dickie,  man- 
ager of  the  I'nioii  Iron  \\'orks  of  San  l-'rancisco.  from  which  vvorlu 
(he  United  .Slates  Govcmniciit  has  jiisl  received  five  additions  to  the 
war  ships,     fie  classiticd  the  bubjcct  under  two  heads; 

'  Fir-st,  those  that  perfonn  duties  dependent  ujon  the  riinntng  of 
the  main  engines,  and  which  have  become  detached  m»chtiie», 
through  a  process  of  evolution  in  ilcsiRii  to  meet  some  of  the  diffi- 
ctdties  of  higher  prc-viiire-s  and  hijjher  speed. 

Under  the  second  hi;ud  we  would  place  nil  the  auxiliaries  whose 
fimctions  arc  in  no  way  dependent  on  the  operation  of  the  pr«]»elHng 
engines.' 

Under  tlie  first  hcid  he  considered  condensers,  air  pumps,  circa- 
Inting  pumps,  auxiliary  condensers,  and  the  feed  system.  I'nder 
the  head  of  auxiharies  not  dependent  on  the  rtuintug  of  the  main 
engines,  he  considered  the  drainage  system,    fire  serxice.   wad  the 
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blower  engine.     He  then  ffnttldcred  the  attxlliln      i  <<i  <ln^-et1  l>y 

'fteam.  nod  nrconimrndcd  liydraiilic  [>rcw>tirc,  uh:!(iju-U  fvomj^llon 

wnttJ  wlieeU.  operaled  by  icis  of  water  al  llOO  paOt^^J^^mn  [at 

Mftun:  inch,  for  ofcraling  llic  Innct-x,  tlic  blowtr  cngiMor^h'tmcrf' 

Ing  gear,  c1>i)ainc«.  anchor  gear,  windlius,  wiiK-lics,  tinat   rraiir*, 

pCapstmw.  and  stcning    grnr.       Hir  next    dealt  Mnth  the  hvilraulic 

.pcrarer  Dcccwr>'  ("^r   this,   and  fixed   it  at  two  itcb  or  tiuiupinK 

mginM  (Icli\'ering  S80  cultiv  feet  of  water  per  mtitate.  and  cotK'ludcd 

tbU  admiraMc  paper  as  follows : 

'  Tu  Huiu  up,  what  have  we  gained  b)*  this  nictliod  of  convcttliiK 
the  ••tcaiu  into  wat«  pleasure,  aiid  dtKtributiit^  it  to  the  \-nmiUH 
,aaxi1iarin  throughout  the  ressel* 

'  We  have  concent  rated  tlie  production  of  ibis  power,  nhwed  it  in 
a  octitral  pCMltioa  directly  uodcr  the  care  and  super\-i!Moa  of  tlie 
eiiginrcr  cfficcn. 

'  [n  the  central  i-^ntpRrtinent  w<><ilil  alM  be  placed  the  auxiliary 
coodctucr  with  tt^  cirvuUitu);  niid  air  pump,  where  it  would  i-on- 
dmse  the  flteam  fmni  the  ensines  operetinn  the  hydraulic  puinp«. 

'There  being  no  auxiliuT}'  -itttim  engines  scaltereil  throughout 
ihe  ^lIip.  the  uuxiltar>'  attiun  and  exhaust  yi]K-*  would  all  be  itlv 
[icu'wd  with. 

'TUc  cunrcrting  of  (be  water  pressure  into  mecbanlcitl  motiun 
bejag  ■ccumpli'tticd  almost  witliotit  ruechinisiu.  tto  skilled  altenttuti 
U  nsquirvd  lit  any  ct'  them 

'The  flfxxlinK  of  any  rompartmeiil  wauhl  not  afTcrt  the  tratu- 
otiCUuR  M  power  through  the  flooded  compartmeat. 

'  Repair  would  be  reduced  to  a  fractioi)  of  what  it  now  in. 

•I.eM  luhricfttiOK  material  would  be  rc«iuired, 

'Auxiliary  liteam  engines  that  work  intermittently  use  a  good 
['deal  of  cylinder  Iiibricativ>ii.  which  i»  carried  to  llw  aaxtliar>' roo* 
'  dcnaer.  and  mii^t  cither  !«  filturvd  out  or  get  into  the  boilen. 

"The  ■living  of  weight,  on  a  very  moilerale  estimate,  would  be 
'  A9,A&i>  pounds. 

'  Dut  mo<kt  important  of  all  i«  the  fact  that  the  action  of  the 
walN  nn  the  wheels  we  propose  to  use  is  almntutcly  certatn,  and 
never  bib.  while  the  absence  of  reciprocaling  parts  renders  a  break- 
dawn  hanlly  within  the  po«.tabtlitte«. 

'  What  we  propose,  while  new  on  board  wanliipa.  has  been 
devetopcd  llirougb  a  long  series  of  cxbaostivc  experiments  into  a 
%xry  extended  u.-<-  in  the  Pacific  Coast  Slater,  where  ibe  principle* 
iiiv<ilv<d  UTL  thoniughly  undcnitood.  and  where  tbc  lemlta  to  be 
■ttitatnni  ore  maiters  of  tact  and  not  of  experinenL 

'  Wbai  we  coiuidcr  thti  ponderous  iiuchtnes  bitbcrtu  uicd  ftir 
cnnverling  the  power  in  bigh-prcAturc  water  into  mechanical  muve- 
mcntK.  it  in  not  surprising  that  it  i.4  a  revcUtioti  to  many  well- 
informed  engineers,  and  that  the^-  find  it  difhcult  to  comprehend  the 
marvet'^un  results  obtained  fiam  niechaniMn  mo  ninplc  a»  compared 
with  the  older  method.' 

This  paper  wa»  accompanied  by  a  full  set  of  illustrations,  and 
received  marked  and  tfaoughtful  atteatioa  and  dbctUHion." 
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AUTOMATtO    MOHBT-OOmma   PIUB& 

mUtACCn  MAllHtMl  CWMCAMV,    MUDUKTOK,    WKW /RBSRT. 

Th«  MMBing  piesties  UltutnlMl  on  tbe  opposjte  page  an  autfe  b>- 
Ihe  aliovT  turned  cotnpoay  for  ibr  V.  S.  Mini,  fraoi  dcdfiis  bjr  Ur. 
Obertin  Smith.  Tboc  aucbincs  cmbntcc  «  number  of  onr  improvv- 
ment«  aver  tfaosc  hitherto  in  tue,  §o  tDauy  tmlcMl  m  to  nmstitatc  m 
entirely  im^w  mikrliiDe  for  coining  pDrpows.  The  dtaatcs  and 
tmprovttncntit  are  pohited  out  in  the  foMowiu);  dncriptioa  fumi>hcil 
by  the  cocnpaav  : 

"  The  toggles  uv  placed  near  the  bottom  ot  the  fratoe  iosttvd  of 
the  iLsual  poutkm  at  the  top.  and  push  the  pltinger  npnnnl.  tbos 
farcins  the  lower  die  against  the  cnin.  the  nppcr  die  being  Ktation- 
luy.  One  obvious  adTiintajtc  of  this  arrangemeiit  i*  ihat  no  oil  or 
eivaae  ran  get  npnn  ihc  coiav  il»  all  the  luoviitg  parts  nquiring 
lubrintkni  are  below  the  plane  of  <}per«ti<m.  Another  advanlnse 
thnit  gained  is  the  xbxnci:  of  U»t  motion,  aa  the  plunger  and  the  ilif- 
ferent  parts  of  the  toggles  are  all  held  together  bj-  gravity,  while  m 
the  ease  of  top  toggles,  genently  lued.  gravity  tetid*  to  jniU  c\-ery- 
thing  apart  and  cauxr  a  lost  motion,  nhich  danugcs  the  dic9  and 
tnalcea  &  rattling  iwisie  when  rtinning. 

The  jointfi  of  the  toggle^,  with  each  other,  and  with  the  ftnmc 
of  the  pnnK.  and  with  the  plunger,  are  all  amnged  for  rolling 
rather  tluin  sliding,  the  six  u'orkiiig  biirJaccs  all  being  (if  hardened 
stxcl.  and  the  tKiiriiigs  of  uniiiiually  great  length.  TInncach  toggle 
i»  ttnrlf  a  Hcgmcilt  of  roller,  rolling  nsikinvt  each  other  and  against 
the  adjnaublc  plaleit  abov'c  attd  U-Jowr  Ihcni.  which  tAkc  the  umc 
bnivy  prvssoics.  The  joints  are  all  kept  in  [lerfei't  uli^timcut  tn- 
atnet-CUt  ft**"  'l'*^  mekn,  arrangetl  upon  racli  Mdr  rvti)N:vli\'ciy. 
Thin  construction  i*  believed  to  lie  nc^v.  and  is,  nmong  other  things, 
tieing  protected  by  patents  co\'cting  the  coustructiuo  of  the  oudune 
in  general. 

The  upper  die  is  (kstcaed  to  an  rMCtllattng  bead,  which  can  in  a 
mntDcnt  he  swung  forward  and  upward  In'  mean*  of  llie  two  bandies 
aoea  in  front  of  tlie  machine,  nne  ul  which  uulork^the  Itead  and  tbe 
other  raixcft  it.  Thin  .illow^  tintisunl  conv'vnierKe  ot  nrcew  for  inspec- 
tioo  ant]  cleaning  dtesv  an  oixcn^  which  is  generally  otKiiined  by  an 
UDDCCesftarily  long  stroke  and  the  iiw  of  a  mirror  lietween  the  dies. 
Ill  this  ciiae  tile  stroke  of  the  die  is  Icsn  than  one  eighth  of  an  inch. 
■which  alinrt  slntke  not  only  allows  the  coin  to  be  CDnfincd  so  that  it 
cannot  accidctitly  conie  out  of  place,  bat  cauwx  te«  wear  opoo  the 
ntadtine.  Because  of  there  tieing  no  noi»e  the  prewi  can  he  opcntcd 
ccBnidenihly  iii&trr  than  usual,  with  a  skrarr  working  speed  of  tbe 
dies. 

The  new  fom  of  feed  is  much  more  nimplc  in  cotistmction.  The 
coiiu  arc  moved  bat  a  little  more  than  their  own  diameter  at  each 
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atroke  or  the  press,  iustead  of  6ve  or  six  inches  as  has  been  custuni- 
BT)'.  This  conduces  to  speed,  quinlntss  and  durability  of  running. 
The  machine:  is  provided  willi  large  and  accurately- fitted  bearing  sur- 
faces, convenient  lubrication,  accurate  pressure  adju!ilnicnts.  a  swing- 
ing self-dnmpitig  cup  for  retaining  coins  vrhile  the  receiving  box  w 
being  changed,  an  adjuH'tabIc  sliclf  for  holding  such  box.  and  a 
shield  for  covering  the  toggle.  The  arrnngeiiient.'J  for  holding  the 
dies  collar,  feed  lube.  etc. .  are  designed  es{>M:Ltlly  for  coiivetiience  in 
adjusting  and  removing  the  different  partk.  The  frame,  plunger, 
ram.  etc.,  are  of  massive  con.'^l ruction,  as  will  be  seen  by  the  draw- 
ing, wliich  iH  one  t«'elftli  of  real  .si/e. 

In  the  maker's  new  system  of  classification  this  machine  lielongs 
to  Cla^  IC.  ctnbosfing  and  coining  presses.  It  weighs  about  4,500 
pounds.  Being  of  the  second  sire  it  is  called  Press  "  U  112.'  It  will 
coin  gold,  silver,  and  other  metals,  up  to  diameter  of  I  inch,  or 
more,  at  a  rate  of  lOl)  to  150  per  minute.  The  coluraiis  are  S  inches 
square,  and  Ihe  machine  can  be  safely  run  at  .i  working  prewure  of 
150  tons.  The  company  make  similar  presses  two  siees  larger, 
weighing  13.0i)i)  jioundTi.  antl  working  up  to  400  tons  pressure," 
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Piascssor  A.  B.  W.  Kennedy  has  been  tbcohzing  or  rca.soning 
<lednctively  respecting  g.-is  and  stc-am  cngine.'t,  iu  a  kite  puper  of  his 
before  the  Royal  InMitution.  in  Hngland.  and  reaches  the  followiuj; 
conclusioixs.  that  will  have  especial  interest  to  Ihc  makers  of  gas 
engine!*  on  this  Cotst. 

"  In  regard  to  the  gas  engine,  its  theoretical  ciBdcncj-  is  already 
so  high  that  there  is  but  little  nec<l  for  attempting  to  raise  it.  The 
possibility  of  improvement  lies  in  bringing  the  actual  efficiency  up 
to  the  theoretical,  which  is  about  80  per  cent.  The  greatest  cause 
of  loss  is  represented  bj'  iie.il  taken  from  tlie  water  surrounding  the 
cylinder.  The  fact  Is.  we  are  trying  to  obtain  Incompatible  reiiulU.. 
To  reach  the  high  efficienc>'  we  make  the  initial  temperature  v» 
high.  Dnt  then,  any  ?tuch  temperature  would  ntelt  up  our  machin< 
altogether,  and  we  have,  therefore,  to  adopt  ibe  somewhat  barbarons 
expwlieot  of  continually  keeping  the  metal  cool  by  a  current  of 
water  passing  through  a  jacket.  This  water  must,  of  necessity, 
pick  up  atl  the  heat  which  can  gel  through  the  tnetal,  and  L-arr>-  it 
nwny  to  waste.  The  result  is  obvious  in  the  figures.  Although, 
therefore,  the  Ihcorctieal  maximum  efficiency  is  so  much  greater 
than  that  of  a  steam  engine,  the  actual  efficiency  is  not  neatly  no 
great.  Notwiihstauding  this,  the  actual  energy  utilized  per  thermal 
unit  of  combustion  of  heat  in  a  gas  engine  in  i-cry  cotLiidcrably., 
greater  than  in  n  .tteam  engine.  Undoubtedly,  great  pos.sibiIitie«  fo 
increaseil  economy  exist  here.  A  great  help  would  l>e  the  discovi 
of  some  nou'conducting  material  suitable  for  tise  in  the  construction 
of  engines."  »»**-* 
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"  Boc.  tnilr,  16  ■  field  foe  «caaoaijr,  aad  oqc«r>^  ^' 
powiWlTtie*.    Aside  from  JKiu  JMlirttfiic  mhI  oQI^  Va- 

poj^a)  miUgalifm  o[  the  w»»tr,    l*ror    KcniM^lr  ^1 

no  doabc  thai  tbc  gnat  benefits  wbicb  bAw  tvcn  ik;  - . 

beatiBx.  ^mil  ibc  Mill  jpraCet  ponttbtliticR  of  ecoaonjr  « 

it,  aad  will  pvobably  jdgs  be  nore  haa^  of,  are  not  at  u>.  . 

aoly  with  the  me  <if  maxtmrai  thcorctkml  eAdency.    The  . 

tbc  itesni  my  lar^gdy  iaBucncm  it«  behavior  aader  the  c^^ciLitlixfM 

tDcntianed.  xnd  uoqaatiorubly  bclpt  CBanaottdjr  to  (iiniint<h  the 

waste     In  tbc  case  o(  the  locandaccnt  deditc  Ump    ^ 

anotbcr  insunce  of  waste  ol'  caergy,  abcntt  M  per  cent,  i^  i -  .         <k 

in  beat  and  oolv  5  percent,  in  the  acttul  pmliKtion  of  liichtl  ' 

Following  this  ia  a  good  deal  mm,  that  wc  haw  no  num  to 
refiriDt,  but  the  nuin  soggcstiaas  are  contained  in  tbc  foregoing. 
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AMERIOA.H  LocoMonvae. 

In  f,M»matir\t  EngiHttrimg  fat  AuKoat.  there  U  the  foltcwipc 
rcmatkabic  account  oi  on  American  Locomotive  in  KoKlaad  : 

"In  lJt3S  tbc  Hinuinnhani  &  Oliiuce»tcr  Rallwuy  i' 
and  one  part  went  up  a  hill  with  n  (^dient  of  1  in  ^7   . 
ieet  to  the  mile.    Tins  }>radt;  was  kuoun  as  tbc  T  i 

0  ii^adr  voji  nnprcrcdenird  in  Hn){l;inil  (or  locoi: 

eintivcnl  eugineer*  of  tbc  time,  antoux  them  Itrtinri  ntui  the  two 
Stephenson*,  expre«ed  the  opinion  that  it  was  impracticable  to 
operate  &ucb  a  grade  with  Ioconiotiv*e». 

Captain  Moonwwi.  who  wmti  chief  engineer  of  tlie  road.  Itr'-'  »-  -r  ! 
about  the  cxtra«nlinar>'  tracti^'c  power  of  American  loc" 
and  made  up  hi^  mind  to  try  one  of  tlirm.     He  cume  to  L'Uiladcl- 
ftbia  and  returned  with  n  N(irri»  enKinc. 

The  dny  nn  which  the  trial  tt(  a.xceniltni;  the  incline  wm  to  Iw 
tnacte,  a  large  crowd  of  spectators  wns  there  to  witness  the  sight. 
many  engineers  and  loeomutive  builders  \xxn^  prerciil.  The 
*'  Yankee."  ax  the  Norris  enftine  was  dubbed  b\*  the  rival  interr«t<. 
went  up  the  incline  Sfg  miles  long,  with  a  loail  cif  HI  \im^  ton*,  at 
an  atTmge  siteed  of  14  u  Riil«i  an  hour.  Mr.  Unrry,  the  fnmoua 
Knglinh  loconiotix-e  builder,  wil*  jitwcnt  and  dclnml  thnt  '  whatc\-er 
Amemrnn  Ii>ct>ni(tli\-e:(  could  do  bi;^  could  equal.'  He  went  to  I.ivi-i 
pool  and  hmnglil  one  of  btK  best  engines.  Tltlt  engine  without  x 
train  wn^  |teniiilted  to  innkc  a  nm  nt  the  hill,  liiit  «hc  f^ilcil  !•■  ^it 
np,  and  the  buiUlcT  brought  her  Iiack  amid  the  jeer*  and  UuKhtn  <^ 
the  crowd. 

OwinK  ^  ''■t*  triumph,  the  Uimiiaghata  &  Gloucester  Railway 
waa  eqtiippeil  with  Norm  engiDM.  The  fame  of  lhi«  prrftAwanre 
wa*  the  mean*  of  obtaining  for  Korris  a  contmct  to  equip  the  ICn^ 
aJBQ  Goveminent  radwayx  with  locomotisT*.  and  the  merit  of 
American  locoinolivn  waa  e«tab)bhed  the  world  owr." 
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PORTABLE    ELECTRIC   MOTOR   FOR   DRILUNO.   BTO. 

CSMiKAl,    UkKCTHIC     U>UrANY. 


Tliere  have  been  several  attempts  to  provide  small  portable 
electric  engines  or  motor!),  especially  for  use  in  the  erecting  depart- 
ment of  nmchiiu-  wc>ik».  fur  operating,  drilling,  and  like  appamtus, 
bcMtles  a  iDultitmIe  of  other  uses  wbere  a  small  power  is  requiriHl  in 
diverse  places. 

The  Owienil  Eicetric  Company,  have  tiinieti  Iheir  nttention  to 
Ibis  matter,  and  exhibited,  al  the  lale  exbibitiou  in  Chicago,  a  very 
ucat  portable  power  apparatus  as  shuvvn  in  the  plate  above,  wliere 
it.-t  oj)eralion  i.s  illu.strnt(»)  by  means  of  a  diilliiij;  iimc-liinc  and 
flexible  drividg  gearing. 

The  company  send  the  following  description  of  tbi»  motor  or 
engine : 

"The  machine  coosi&ts  of  a  motor  and  a  gear  box  motuitcd 
together  on  a  truck,  a  flexible  shaft,  a  drill  press  and  drill  rest.  In 
addition,  the  motor  carries  on  its  iiidu  a  double-poli;  switch,  and  ou 
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up  a  AwtiBB  rbeostai.  Tb«  motor  is  sliual  woood.  and  bsi  top 
paloi.  witb  oDc  spool  on  tbc  toe*  of  ibv  &cl<l.  Tbt-  nmutturr  i*  of 
tlic  GrmMt  lioiE  type,  and  ftK  ifaan  rarrict  a  pinion,  wnittK  tu  dnvc 
tbe  Stable  shaft  thtougli  change  and  reducttuu  ffcirv  ^tdofivd  in 
■  gear  box.  and  ntnoiag  id  oil  ot  grease.  \  univxnal  juini  coop- 
line  coaaKts  tbe  cbange  gear  thaft  to  the  flcxihlv  tliaft.  wliirh  carnea 
oa  the  drill  pfnn  and  «  dntch  couplin);  which  nav  be  uanl  for  kUtI- 
ing  and  sMf^itliK  tbe  drill.  A  crcotid  m.liKtioii  in  speed  i«  (ri>tiiiiKtl 
hy  th«  bevvl  iifeani  drivinfc  the  dnll  iptmltr.  The  drill  pctaa  i*  Uekl 
by  a  stand  and  arm.  which  may  be  clamped  in  any  {in»itioa- 

iDcnase  or  decraasc  or  i^iwcd  ii  rvadiiy  obuioed  by  a  atovcromt 
of  the  side  handle,  ami  hy  another  tno\-ctnent  the  intrrmediale  gtmm 
arc  throwa  in  or  oat  ttf  tnc^h,  when  the  npperlercr  nlides  the  cfaongr 
gear  into  po«iiioa. 

This  motor  is  rated  at  one  hone  power,  and  ratu  at  1000  rtoIh- 
tioiB,  reduced  at  the  drill  apindle.  Mxtndintt  to  tbe  thicc  poailiooaof 
tbe  change  gears  to  167,  8S,  »nd  19  nn-alultoiH.  The  macbtue  la 
amiDged  for  ax  with  drills  up  to  two  inches  in  diameter," 


HAKUPAOTURINO  HAOHINB  TOOLS. 


Last  Aunimer  one  of  our  principal  macbinc  tool  maherN  indulged 
hi  n  protest  aitainst  "special  machines"  that  dimurbcd  hU  "manu- 
facture." and  Ihii  brings  to  mind  the  fact  that  «ich  husincw  baa 
berome,  in  lhi»  cntinlrj-  morv  than  anywhere  elw.  a  "  nuinnfiKture," 
also  raises  tbe  questioo.  if  this  is  iiot  a  Ddsfbrtune.  The  tcsult  ia 
cheapness,  and  no  mon:.  It  dispenses  with  iikill,  and  n-lKncvcr  itome 
special  kind  of  machitu^  is  wantrd,  as  in  the  ciL«e  of  the  water 
wheels  at  Xiagira,  «c  go  abroad  for  tt.  There  is  coatloual  Importa- 
tion nf  special  machine  tools  going  on. 

\V*c  hav«  a  good  many  iiHch  here  in  San  FranciKti,  and  when 
special  machine*  arc  wanted,  tbe  prices  quoted  in  these  "monu- 
GKtories  "  are  so  high  as  to  s:nd  the  order  abroad.  We  ha\T  wen 
quotation*  of  price*  as  two  to  one  fur  certain  machine  IooIa,  nwl  even 
a  gTeatet  dJiTcmsce. 

There  are  factDrin  of  machine  tools  abroad,  in  KnKland  and  Gcr* 
many  for  example,  where  uicrchant  work  1%  made  fur  export,  but 
machine  itho]K  there  arv  not  ^applied  with  such  tools.  Some  of  tbe 
beat  makers  in  England.  Metsrt,  C^l^'cn  lliothers.  of  Manchester. 
for  an  example,  nc%-cr  lind  an  engraving  of  llieir  tooU.  and,  aaws 
bdieve.  no  trade  circulars.  They  photograph  machines  when  coot* 
ptetcd.  and  nend  prinia  to  accompany  tcnden,  but  there  is  no  rcgnlar 


maimracture  of  tooU,  or  such  anifortntly  a*  will  pennit  engravings  to 
be  used. 

The  system  in  vogiie  in  England,  uiid,  as  we  believe,  in  Euroi: 
generally,  cau  be  best  illtistrat(.-{l  by  a  typical  case,  that  occuncdj 
nbout  twelve  years  ago. 

The  ivriler.  who  was  supplying  certain  machine  toob  for ' 
and  iron,  madv  in  this  country,  was  requested  lo  call  oa  a  ptomiueat 
locomolive  Miperintendent.  to  rewive  instructions  for  a  tender.  "I 
warn."  said  he.  "  a  machine  to  bore  holes  in  wood,  and  1  ohscrrc 
that  when  there  arc  to  lie  holes  of  several  sizes  in  one  piece  the  augers 
mtut  be  chnnged  and  the  work  reluiidled.  I  n-ant  a  spindle  for 
each  aufi:er.  so  that  all  the  hole«  can  be  bored  at  one  handling." 

To  have  presented  this  officer  with  a  trade  catalogue  of  wood 
lioring  machines  then  in  use  wotild  have  availed  nothing,  except 
perhaps  a  c-onrteous  (li^missal. 

We  saw  at  once  the  advantage  of  what  he  proposed,  and  knew 
also  that  no  such  tnacbitie»  were  made  at  the  time.  Careful  flraw- 
ings  were  tnade  for  a  multiple  spindle  mncliine  and  sent  iu  with  a 
speoficatioii.  The  result  wan  a  sccoud  invitation  to  call  on  the  ufh- 
cer,  when  bis  remarks  were  in  substance  as  follows:  "Vour  pro- 
posed machine  eeenis  well  arranj^cd.  as  far  as  it  goes,  but  its  fnnc- 
tion»  arc  confined  to  revolving  the  augers  and  moving  them  up 
and  down.  One  man,  or  even  a  l)oy.  can  attend  to  Hi\s.  but  it 
requires  a  number  of  men  to  handle  and  present  the  timber  so  the 
augers  cau  he  xt  in  position,  Xow  i»  it  not  easier  to  move  Che 
augem  laterally  across  the  liml>eT,  and  can  yon  not  assist  by  power 
the  movement  of  the  Itmlwr  endwi-M;  ?  " 

Wc  had  been  designing  one  kind  or  another  of  wood  boring 
machines  for  twenty  years,  and  stood  there  before  this  officer,  con- 
scious of  not  knowing  c\'cn  the  rudiments  of  what  he  wanted  and 
reqtiired,  but  saw  at  once  thai  he  was  correct,  and  a  new  machine 
was  designed,  with  four  spindles,  all  to  travenw  across  the  timber, 
and  *  self  acting  "  roller  bed  "  that  would  move  the  timber  endnine." 

The  drawing  was  sent  in  with  a  specification,  and  in  a  short  time 
came  bach  the  official  order  lor  the  machine.  It  was  constructed  by 
Messnt.  Bement  &  Soti,  now  Bcment  &  Miles,  of  Philadelphia,  and 
cost  about  $SO0.  TbiH  was  the  father,  so  to  speak,  of  a  numerous 
tribe  that  followed.  Most  of  the  lending  makers  in  this  country  now 
make  machines  of  the  kind,  which  were,  a.<i  abo\*c  related,  origin- 
ally desigited  by  Mr.  .Xdams,  of  the  London  and  Southwestern  Rail- 
nay,  who  furnished  all  the  "  ideas"  of  the  modem  multiple  S{nndle 


THE  W£3IML£r  PaKK  TOWES.  lOSI'QK 


wood  tMfiDK  machme.  nam  aMnaioa  In  all  coantriok^ 

Wc  ciwld  iUnstiaU  tbe  advaauig<es  oT  ^lecial  practice  by  ■  num- 
ber oT  tnitaikces  of  tbe  «UBe  kind,  wberv  important  tnprunnnits  earae 
■bont  by  a  dincfanl  of  stamUrd  machlDo  and  machint  '  manoCnc* 
tan.'*  It  may  dicapcn  toadthK*,  but  docs  nut  tmpron  tbvm,  bi 
fiirt  btconea  a  barrier  lo  improvemeat.  «n  there  an-  at  leoit  two  ndea 
to  the  arXTUPCTt.  It  nay  be  ciorc  comrortabte  ami  pcofitabk  to 
"manobctare"  stachine  looU  if  people  can  be  found  to  buy  tbem, 
btU  it  U  not  a  vrry  ndvnncrd  nxthod,  or  practicable  wilb  tbe  bigbest 
claM  of  ciutDtners  vbo  buy  them. 

One  fina  we  knoir  of  cDgn\'c  tbcir  inachiocs  in  Uw  elcvatina, 
to  a  Kcale  of  A.  and  have  done  m  fur  twetity-fit-e  yean  P*st-  Tlii>  it 
a  kind  of  compromise  between  the  common  trade  circnlar  ptau  and 
drawings,  and  ba»  done  ver>-  well,  but  calls  for  higb  skill  to  etignir- 
ing  to  pm'pnt  a  "  flat  "  appearance.  It  ia  Ihe  old  art  of  afaadtng 
with  fndia  ink.  t*ow  quite  forgotten,  and  replaced  by  iihotography. 


THG    WEMBLEY    PARK    TOWBR.    LONDON 


It  will  be  remembered  that  three  yean  ago.  when  tbe  BUM 
Tower,  at  Paris,  engrossed  so  tnucti  attention  Hint  a  tower  company 
m*  orgaiiircd  in  London,  and,  nfter  some  ili<<-tiKsinn.  a  dcvigQ  wa> 
accepted  and  llic  wntk  commeoeed.  Tbe  'W'ciul>lcy  I'urk  Tower  i* 
on  the  north  »ide  of  I.,ondrin.  Mtuatetl  on  a  amall  litU  in  Wembley 
Park,  readied  by  the  Metropolitan  railway,  and  is  a  Rietttcr  structure 
in  every  way  than  the  Kiflvl  Towei.  It  will  be  150  fet^  hijtber  for 
one  thinK.  and  roan  symmetrical.  Tbe  wliolc  Ktructure  is  to  be  of 
Mcel,  and  is  now  up  to  tliv  fit^i  floor  le*-cl.  l**'>  tcct  from  the  KToaud, 
wfacre  tlie  girdent  are  l-lti  feet  InnB  <uid  weitcb  4U  tous  each. 

Tbe  tower  when  complete  will  ainlain  T.OOfl  totti  of  atcel.  and  he 
1,100  feet  liigli.  It  will  be  it  wonder  of  the  world,  made  iiuictly, 
and  without  nurntioii  of  any  *  'pcnton' '  out  of  whose  wonderful  intellect 
fiuch  a  creation  came.  It  is  merely  a  plain  cagliMcrioK  work,  car- 
ried oat  in  a  .systematic  mnnucr,  and  the  only  strange  thiuK  ia  that  tbe 
money  in  risked  iit  >»<rU  au  enteT{Hi)te  by  the  tower  cntDpnny. 

Tbe  work   is    being    done  by    Meiara.    Hcenan    and    Fnindc, 
of  Manchester,  a  well-known  Urtn  who  construct  a  great  dtvennty  of 
cogincerinft  work  of  one  kind  nod  another,    and   who,    inalead   at 
ll,y)0  slieeis  of  drnwings  as  was  required  in  tbe  catutmclioo  of  Ibe 
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Eiffel  Tower,  \\axt  most  likdy  less  tluo  2fiO  sbeeis.  and  ptobablj' 
uot  DO  for  th«  whole  work. 

As  wc  intimated  before  in  this  Journal,  it  is  no  great  feat  to 
construct  a  high  tower  of  5teel.  It  is  only  nnusual,  calling  for 
"strain  sheets*'  of  a  |>eca1iar  kiml.  The  principal  fical,  and  the 
one  callin([  for  personal  mention  in  connection  n-ith  sucli  a  v,-ork,  is 
the  pei&on.  or  persons,  who  furnish  the  money.  This  is,  no  doubl, 
Uie  %-icn'  taken  in  lingland,  hciice  the  obKnce  of  "  fircvrorks  "  in 
tlie  case. 

Last  year  n'e  pointed  out  in  connection  with  the  Eiflet  Tower 
that  its  construction  ax  n  tower  was  a  small  matter  compared  to  the 
cantilevers  of  the  Forth  Bridge,  which  were  iicarh'  twice  as  long, 
and  projected  out  "  horizontally."  It  would  have  been  a  great  com- 
fort, no  doubt,  to  Messrs  Arrol  &  Co..  the  contractors,  if  they  could 
have  constructed  the  half  spans  of  the  Portli  Hridge  t'erttcallj'  as 
towers. 

It  is  possible  that  in  future  towers  may  be  built  farbcj'ond  the 
present  ones  in  height,  if  there  appears  any  means  of  drawing 
revenue  and  profit  from  such  structures.  The  liiuit  is  only  one  of 
monej',  or  of  proBt.  Wc  have  now  the  con\'ersc,  shafts  sunk  into  the 
csrlh  more  than  twice  as  deep  as  the  I^ndnn  tower  will  lie  in  height. 
This  immense  \'crtical  range  in  mines  is  traversed  at  high  sjieed  and 
in  safety,  showing  conclnsivcly  that  there  is  no  difficulty  in  eotiduct- 
iug  trafBc  to  the  top  of  a  tower  2,500  or  even  S.OOO  feet  high. 


DAVID    A.    WELLS. 


Mr.  David  A,  Wells  is  the  bele  Mire  of  the  protection  party  in 
the  United  States.  He  is  a  stumbling  block  in  tbdr  path,  and 
comes  it)  for  tliosc  ^-irilc  attacks  born  of  self  interest.  He  has  had 
the  audacity  to  show  l>e>*o"d  iiii-stiikt;  that  the  destruction  of  our 
uierdmnt  marine  n-as  the  direct  result  of  mistalcen  paternal  legisla- 
tion, nnd  antiquated  navigation  laws,  obsolete  in  otlier  countries. 
He  has  iilito  htid  bsre  and  made  plain  the  causes  that  hinder  our 
foreign  and  general  trades,  and  to  all  this  the  only  answer  we  hftit 
.teen  is  lo  call  Mr.  Wells  a  dpciriHairc. 

In  answer  to  thi-s  charge  it  will  l>e  honest  to  rememlieT  wben, 
thirty  years  ago,  our  financial  sittiation  was  desperate,  uot  a.4  now  a 
paralysis  of  business  only,  but  a  struggle  for  cxistci»cc.  The 
^Cational   revenue   was   inadequate,   anil   ^inking  under  discredited 
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Mr.  Wdb.  in  a  paa^Uct  joM  baaed,  lia*  ^pia  tJKmti  a  way 
oat  of  the  pmcBt  tafte  fa  tfae  rtfWiBt  autten.  He  abow*  bow 
tbc  tax  oa  nalt  liqaon  i»  ooly  abaot  twenty  fxr  cent,  or  tax  fifth 
€>f  a  as<  oo  each  gla«L  Tbia  prodaoea  «  nvcwK  of  fS"'  ■'""  ■'^. 
whieh  he  mriiifitw  caa  be  doiAkd  and  ptodace  $M.Ol>'  ti- 

oat  injnrr  to  any  coe. 

Otbar  aagseMinia  we  aeed  vot  foUow  oat ;  bat  one  thiag  bmjt  be 
fraatad.  that  bbcms  [aactfeal  Ancriom  ceoaoauAs  we  haw  aoae 
that  excel  3ir.  Wdb  ia  w>  far  u  an  andctsUDdiOK  t>f  the  nataiv  and 
•oQTccs  of  nr««iiae,  and  it  h  now  a  food  tiaie  lo  again  tall  in  hia 
•."ounsela. 


TAKH. 


Tbe  cleric  on  Wmimttpfi  ateaaxn  of  olden  time  wba  the  arittmTat 
ortbe'staff."  He  was  parser  and  admtnisirativv  chief  vithin  iliv 
office  and  cabin,  dreoed  tn  ibe  latest  style,  and  with  an  exagger- 
ated (^liuti  of  his  importance.  These  remarks  apply  especially  to 
the  «ccontl  clerk,  who  nmally  out-v'icd  his  chief  in  fiisbion  and 
pretense. 

Tbere  is  a  story  told  of  the  scrood  clerk  of  the  Stfifat.  a  won- 
dcrfnt  boat  of  forty  years  ago.  that  hak  its  main  tradittotts  in  Mark 


Twain's  rivtr  stone*.  The  clerk  wa«  by  rank  of  the  steamer  a  man 
of  high  position,  for  the  H^ifise  was  the  ftreal&tt  bonl  on  tlie  rirer  in 
her  youthful  days,  besides  his  iwi-sotiality  was  of  the  assertive  kind. 

On  one  of  the  *-arIy  down  irijw  of  th<;  EfHpsf,  from  Louisville 
to  Neir  Orleans,  the  luate  shipped  a  deck  haud  by  the  tuune  of 
Paddy  McCue,  a  kind  of  wag.  a  lirtght  little  fellow.  Irisliman  by 
trade,  full  of  wit,  and  with  impudcncv  enough  to  fuinisli  a  watch 
if  not  a  whole  crew. 

He  noted  the  stttitling  second  clerk,  who  had  made  himself  objec* 
lionabk-  to  the  whole  main  dc-ck.  including  even  the  captain,  and 
especially  the  mates,  whose  prerogative  had  been  interfered  with  by 
the  clerk,  who  bad  to  come  down  and  "cbeek  off"  in  receiv- 
ing and  discharging  freight  at  way  landings,  and  in  addition  had.  in 
violation  of  steambout  law,  "}^>okcn  to  the  men"  who  vrere 
handling. 

Paddy  had  been  addressed  by  the  clerk  relative  to  snncthing 
he  was  handling.  His  ire  wait  up  at  onee.  and  he  rejiorted  to  tlie 
mate,  saying  that  if  nut  discharged  for  the  offeuse  he  would  "6x 
thcclark."     The  mate  told  him  to  "  fix  away," 

The  steamer  was  nearing  Hichman.  Miss.,  and  the  derk  came 
down  with  his  portfolio,  a  plug  hat,  and  a  Havana  cigar,  the  per- 
sonification of  importance,  and  started  alt  on  the  port  guard  with 
the  air  of  a  field  ninrshal.  Paddy  MeCue  met  him  half  way,  aud 
thus  addressed  hitt^: 

"  I  say  cook,  are  you  the  captain?  Vou  look  so  mucli  like  the 
steward  I  thought  yon  was  the  mate." 

Hidden  around  the  l>oileT,s,  in  the  cookhouse,  and  elsewhere, 
was  the  whole  watch  to  sec  the  fun.  The  mate  and  engineers,  who 
were  in  the  joke,  were  also  within  hearing. 

The  clerk  was  at  first  dumbfounded,  then  enraged,  aud  roared  out : 
"  lAHiat  do  you  want,  you  impudent  rascal?" 

Paddy  replied  tu  the  coolest  manner:  "O  sir,  I  only  watlCed  to 
borrow  a  pick-axe  to  saw  an  empty  barrel  of  flour  in  two  to  make 
my  jMg  a  hen  coop." 

The  roitr  of  Inughter  that  followed  drowned  the  noise  of 
the  engines,  aod  the  tljundcr  of  the  wheels.  It  went  echoing 
out  and  back  fmni  tbe  dense  cine  brakes  on  the  near  shore. 
followed  by  other  ooiaea  of  a  diabolical  nature. 

The  poor  clerk  sIoikI  like  one  in  a  stupor,  fixed  to  the  deck. 
Kinally  he  retreated  up  the  companion  way. 


tAttWAT  TO  OBimUl  ASH  SOVTB  AifBKWA. 
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RAtLWAY  TO  OBKTRAL  AHO  SOOTH   AMRBIOA. 


Mr.  W.  D.  Kclley.  treats  in  the  Atignst  number  of  the  Coimepcti' 
/am  ttfagmsime.  of  au  tnter-coatincntal  railway  between  Nortb  and 
Soath  Ataehca,  adiI  gives  Kuoe  Kccautit  of  the  work  of  tbe  engineer 
oorp«  operating  in  tbctr  divMooK.  detailed  from  tbe  U.  S.  Army  to 
atmrtr  or  Ttconooilre  routes  for  «  railway  from  Mexico  to  varknta 
South  AmerKBO  dtie*. 

In  ptcvjonft  Dotica  of  thU  Bcbrmc  we  have  xYnlurMl  In  call  it 
Gconoaical  qiiackcO'  A  view  somewhat  confimted  by  Mr.  K(-lle>''« 
artlde,  which  imlicale*  Httewtion  gix-«t«  to  lb*  acenerji-  and  ll»e  ctw- 
toms  and  the  character  of  tbe  people,  rather  than  to  teohntcal  tnatten 
cotmertcil  with  a  railway. 

A  glance  iit  a  map  will  »how  that  water  line*  are  thorter  than  a 
rail  rODle  can  be,  and  as  steam  \-essels  can  be  moved  al  a  higher  nie 
uT speed  than  railivay  trains  arc  likely  to  be  drivca  at  in  that  rniintr)-. 
under  cinriinisiances  nf  greater  comfort  and  safety,  niid  at  otic  fifth 
the  cost,  the  <|tiestiou  arises,  what  would  such  a  railway  be  lor  ? 

It  would  be  cxpasc<t  to  the  varions  poltlicnl  exiKrttcten  of  Cen- 
tral and  South  Aniciican  Statrm  dangerous  fiom  a  variety  of  caoMS, 
and,  aa  wc  believe,  altno&t  impoKiblc  to  eoostruet.  In  bet,  if  made 
now  and  complete,  such  a  railway  cohUI  not  be  accepted  an  a  free 
gift  by  intclli)(enl  cnpitiiliHLs  nf  Any  cuuntry,  mi  ctmdition  llutt  !h?y 
would  operate  it. 

It  is  iK>t  long  ago  wbcii  contparisotis  were  made  Ixrtwccn  railway 
and  water  carriage  from  Toledo  to  Chicago,  the  land  line  l>ciitg  SK) 
mika  aod  the  water  line  700  utiles  long,  with  the  resuU  that  the  Cuat 
of  mtffing  frright  wa^  about  the  ^a^le.  by  cither  route.  In  thi«  cok. 
bowercr.  the  comporvwn  was  not  fair  in  rc-pecl  to  vessels.  Tbej- 
hare  to  sail  to  nearly  all  points  of  the  comp&as,  be  towed  thmugh 
tbe  St  Clair  Ktver,  and  work  their  way  thn^nifh  Mackiiuw  Straiti. 
Sulhc  7UU  uiiica  was  motr  than  equal  to  i.*»*>  milca  at  aeaoaan 
open  course,  such  a^  exists  l>clw«cn  New  Vork  and  the  Atlantic 
ports  of  Ceiilrnl  Aineiica.  or  to  Rio  dc  Janeiro  and  Rumhm  .\yrcs. 

The  Bchcmi;,  in  nay  phase  it  can  lie  considered,  ia  impnKticaMc 
cooiineTcially,  and  U  no  doubt  so  physically,  if  not  poUtkidly — a 
freak  of  sentiment  not.  supported  b)*  one  totier  view  of  tbe  actual 
ctmdittonn. 

Tbe  harm  done  by  ibuc  wild  schemes  Is  to  deatroy  confidence  in 
raeritoriotu  ami  possible  undertahinR«.     For  example,  who  without 


technical  knowledge  can  dmw  a  distinction  between  the  Nicaragua 
Cflnnl  and  the  tnter-coutincnla!  railvray?  One  will  destroy  the 
other.  If  men  will  pmject  a  railway  lonffer  thnn  n  sea  course  to 
connect  two  countries,  tlirougli  lauds  where  good  engineers  contend 
a  railway  cannot  he  mainlsincd,  why  wilt  not  the  same  men  plan  a 
canal  equally  impositiHle  ?  This  1.4  the  eonrw  of  rea<u>ning  in  these 
matters,  felt,  if  not  expressed.  Mr.  Kellej-.  toward  the  end  of  bis 
article,  oSeis  some  suggestions  as  to  commerce  that  will  be  new  to 
many  of  our  render*.     We  select  a  few  paragriphs  in  illnstration. 

' '  Our  engineer  ooips  had  purchased  field  instnimeuu  of  a  leading 
firm  in  New  York  City  at  a  price  twenty  per  cent,  grcatvr  than  we 
could  have  Iwugbt  the  same  instruments,  by  the  .<ianie  firm,  had  we 
■ordered  theui  from  South  Aincricu.  An  c<)uipmeut  of  rifles  and  side 
ann^,  even  with  the  discount  allowed  u.s  in  New  York  City,  would 
not  bring  a«  much  nfter  we  hnd  carried  Ihem  to  South  America. 
The  snine  thiiif;  applies  to  Mowing  mnchines  and  calicoes  especially, 
and  almost  all  luanufactured  articles  in  general.  XatuntUy  a  manu- 
facturer who  can  sell  his  goods  at  Hume  for  twenty  per  cent,  more 
than  he  can  cUeArhcre.  does  not  care  to  cater  to  other  trade,  even 
though  he  may  make  a  fair  profit  un  outside  trade. 

Railroads  and  steamship  lines  stimulate  trade  when  people  nre 
desirou.<i  uf  trading  with  one  another.  If  that  desire  does  not  exkt. 
(hen  no  amount  of  coiuiiuinication  between  them  or  even  the  locking 
of  them  up  in  the  »auie  room  can  make  them  trade.  As  in  "swap- 
ping jack-knives,"  it  takes  two  people  to  make. a  bargain." 

Here  in  the  fiist  paraRrai>h  is  a  problem  for  serious  consideration. 
Why  should  i)eopIe  sell  abroad  when  Ibcy  caji  force  their  own  coun- 
trymen to  purchase  the  goods  at  a  higher  price.  It  is  a  well  knon*n 
impediment  to  foreign  trade  expressed  in  a  new  way. 

Our  interest  in  Central  and  South  America  docs  not  itc  iu  raU- 
ways,  but  in  a  removal  of  trade  barriers  and  the  establishment  of 
ocean  Hues  to  ports  in  these  countries,  and  the  expenses  of  this  sur- 
\-cy  by  the  V.  S.  Engineer  Corjrs  may  be  safely  charged  up  to  a 
profit  and  loss  account. 


A    NBW    PEATCRB    IN   LOOGINO   OPERATIONS. 


During  souic  years  past  there  hB\-e  been  made  here  a  number  of 

small  warping  niacliines  for  hauling  logisout  of  cafions  and  inacces- 
sible  places  by  meaus  of  a  winch  with  a  steam  engine  and  boiler,  seU* 
contained  and  portable  to  the  extent  of  being  shifted  from  place  lo 


.vitir  rKATme  /.v  loaaf.st!  opuffjr/o.v*. 
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pUc«.  Now  the  sch«me  has  beca  extended  to  what  mmf  be  con- 
nidered  a  "  syilcm  of  trtiuportatiou." 

The  Vulcsa  Iron  Worlu,  in  this  City,  hu  jutit  complelcd  a  warp- 
ing engioe  of  35  horar  power,  with  wire  cable*  la  reach  a  mile,  and 
provided  vnth  (UTrhaal  ropes  of  small  rixe  to  baal  out  the  main 
cables.  The  machine  is  intended  to  be  placed  in  a  coflon  or  near  the 
tnouthii  of  raviiics  or  gulches  and  is  double,  so  that  trains  of  logo 
can  be  hauled  iti  fium  Two  directions  nt  the  same  time  from  any 
poJDt  up  to  a  mile  each  way. 

Tlie  machine,  which  wc  examined,  U  Qiodsive,  built  on  double 
channel  beams  12  tacbes  deep.  The  dnim<>.  three  in  number,  are  of 
iron,  mounted  on  powerful  shafts,  the  whole  braced  and  Uillnl  in  the 
most  substantial  nuinncr. 

The  outhaul  movement  mil  be  at  the  rate  of  300  to  300  Icet  per 
miDUlc.  und  the  inhaul  or  log  iniin  at  the  rate  of  170  to  SAO  feet  per 
minute,  bringing  in  a  train  of  logs  laiidcui,  as  maiij-  an  can  be  Mfcly 
Uoked  toi^ther.  Angles  are  made  by  mean*  of  aaatch  block*,  co 
the  course  can  be  an  rrooked  as  the  ground  rcquim. 

A  system  oC  mechanical  telegraphing  is  provided,  so  as  to  com- 
municate witli  the  engiueer  from  any  point.  The  "  pttU  "  is  U  to  13 
toUH,  and  the  aa\'iug  over  hauling  with  icantR,  aocl  the  expense  of 
making  roads  for  that  purptme,  is  estimated  at  ijcti  per  cent,  on  the 
fioislMKl  i>rodtict  of  the  sau-  milU.  Farther  pailiculara  of  tbe«e 
machines  can  be  procured  fiom  the  Vulcan  iron  \\'cirlt»,  where  Ihty 
have  bcm  designed  and  arc  made. 


Mr.  A.  D.  Pratz,  iu  the  section  on  ^lachinc  Shop  Practice  in  the 
£ngimttriug  Afagasiitt  for  Nox-eraber,  complains  oS  »oclccts  to  hold 
machiuc  drills.  ai>d  with  reaMin.  but  he  i«  wrong  in  auuratiiK  there 
are  no  goal  "chocks"  of  the  kind.  Wr  <mcv  made  a  dntling 
tnaidiine,  not  a  "press,"  for  Mr.  Wilson,  oT  the  Southern  Pacific 
Railway  Company,  imrt-idetl  with  suckcta  to  receive  ibanlc*  not  Irsa 
than  one  inch  in  diameicr.  the  Mclcet  portion  Klightly  laiiered.  (lat- 
letttid  on  ooc  side  to  rccci\x  a  through  key  mortised  through  at  ooc 
side  of  lite  bore.  The  sockets  fittetl  into  the  ^tndle  in  the  aamc 
manner  with  a  diameter  of  nne  and  one  half  iocbn  or  more.  The 
machine  has  been  in  aae  eight  yean,  and  wc  much  donbt  if  ever 
there  has  licvn  a  failure  of  its  iiocketi  or  of  the  drill  shanks.  Siie  is 
the  main  thing-  If  it  were  not  for  expend  the  square  shanks  of 
our  foirlathrrs  are  the  beat  of  alt. 


ai4 


LONWS  FOO. 


LONDON   POO. 


1  mil  never  forget  the  first  fb^  I  luiiv  in  London,  not  only  Raw  but 
felt,  because  a  fog  tbere  is  uol  a  spectacular  j^rformancc  alone,  it  is 
a  };raii[l  cbokinfr  fact.  In  tlic  first  place  ihc  word  "  fog  "  as  we  use 
it  in  thiN  country  mean.t  water  mist,  ami  thiit  only,  but  iti  Kngland 
the  teriH  iticludci  wliatever  obscures  vision,  consequently  London 
smoke,  wliich  is  the  principal  ingredient  in  what  is  called  "fog"  there. 

I  was  living  in  lodgings  in  a  narrow  street  near  Lincoln's  Inn 
Fields,  and  bad  seen  a  good  deal  of  London  during  tlic  summer, 
now  was  waiting  for  the  cliief  winter  feature — a  fog.  It  catne  one 
morning  tihout  9  o'clock,  t  was  vngngvtl  in  M'riting  and  noticed  some 
unusual  sounds  in  the  street,  which  called  me  lo  the  tvicdow  to  look 
out.  There  was  nothing  but  a  green  sea  below,  the  street  was  511iug 
np  juKt  as  a  tank  fills  with  water,  higher  and  higher  it  came  until  it 
reached  to  the  window.  I  ojK-ned  that  and  the  fog  poured  in.  Clos- 
ing the  window  I  went  down  into  the  street.  And  at  last  was  ia  a 
■'London  fog." 

The  street  lamps  were  lighted,  but  were  of  no  use.  They  could 
uol  be  xai  more  tlian  ten  feet,  and  then  seemed  like  a  iMtll  of  dull 
red  &re  emitting  no  light.  Keeling  my  way  along  the  walls  I  went 
out  to  Holbom  Street,  a  hundred  feet  away.  The  people  were  mov- 
ing there,  feeling  tbeir  way,  not  many  however.  You  could  hear 
umbrellas  and  canes  raking  on  Uie  houses,  people  scarchiog  their 
coutse  by  this  exi)edieiit. 

Inhaling  the  mixture  caused  a  sharp  smarting  seu^tion.  and  one's 
eyes  became  dimmed  by  water.  It  was  wicnl,  euriousand  "deucedly 
nnconifoTtable. "  as  the  hfMt  nl  nn  inn  said  where  I  went  for  a  glass 
of  ale.  The  fog  lasted  three  days,  and  cost  half  a  million  ^sterling. 
as  one  man  informed  me,  but  be  was  no  doubt  mistaken. 

London  fogs  we  hear  of.  and  certainly  I,oindon  is  a  chief  center. 
because  of  three  million  chimney  pots  there,  but  the  fogs  are  all  over 
sometimes.  I  have  seen  in  Birmingham,  Sheffield  and  Manchester 
much  the  stame  kind  of  fogs,  when  the  whole  countr>*  wnsobseured 
for  days,  and  the  HOund  of  signal  torpedoes  on  the  railways  could  be 
heard  continually. 

There  is  a  science  of  these  fogs  no  doubt,  but  I  ha\>e  never 
.•itndied  it,  so  am  prepared  with  a  tbeor)'  of  my  own.  It  is  Ibi>i.  the 
air  pressure  falls  and  evaporation  from  the  earth  censes  to  rises. 
The  smoke  from  chinniev-a  pours  out  on  the  roo&.   and  rollft  off 


down  to  llii:  f{r«uii<l,  und  tfic  cily  in  filled  np,  Th«  ftuiolcc  1>  one  of 
the  fint  tymptom^  of  a  fo);,  wliicti  is  thickest  in  dninp  and  low 
placn.  alto  tbicke^t  where  there  id  much  <imcdcr. 

Cab  fnrw  arc  chnolic,  the  cily  or<Uiinncc*  do  aotiipply.  "Hi 
there,  drive  me  up  to  the  CtreuH,"  cries  an  KuKli^mio.  "Three 
bob,"  M>'s  Cabby.  He  well  knows  he  has  a  imtit'c  to  deal  with. 
Tlic  "Circuncs"  are  circular  plnxvii  in  I^ndon,  tniiny  of  ilicin  in 
various  psrts.  Aiiother  hail  will  l>e  :  "  Say,  buw  far  U  it  to  Itcdford 
Square  ?  "  Here  u  Cabby's  chance,  it  is  «  straiifEer  mid  an  Ameri- 
can. ■•  I  doo't  know,"  says  Cabby.,  "  a  doatcn  turns  or  ao."  "  How 
much  to  lake  aie  there  ?  "  comes  next,  with  the  aiuwet  "  teii  shil- 
linga."  Cabby  drives  on,  U  called  beck,  takes  up  his  fare,  aud 
dri\'C9  nruund  the  santc  block  a  few  times,  and  duiup^  the  lore  a 
hundrrtl  yiitd:i  froni  where  fitarted,  ten  dtiorH  from  Mm  Uxl^itig  place. 

The  IkmIs  on  the  mtr  have  to  stop.  Omnibusea  -itofi,  in  fact 
nearly  rvcryltiinK  sti>j>s.  it  is  a  calnniit>-.  Yon  m«-l  proplc  with 
ne»ptrators  o\-er  thi-tr  moulhs-  A  kind  of  liliick  patih  [ier\-iou<^  tu 
air.  but  close  eoovgb  to  strain  oot  the  smoke  and  soot. 

TIte  old  Londoner  is  rather  proud  of  bta  fogs,  and  doea  not  cnm- 
plain.  He  cnii  kcqi  the  fnf;  out,  but  an  eaat  wiad  iimUapws  bim,  ao 
to  apeak,  and  no  wotuler.  He  can  explain  how  thew  mute  cutoe 
•croga  the  Steppes  of  Tariiirj-.  hlnstiiig  the  country  all  the  way  from 
A-iia  to  hi'*  front  do«r.  The  east  wind  there  i»  one  witlnMii  mmstnte, 
just  the  same,  but  not  as  dry  I  iiBagine  as  the  winds  that  ctoss  tlte 
sand  drsrris  of  California  and  Arizona,  that  suck  up  the  uMtcr  front 
Snit  l^ke  at  a  mtc  of  half  an  iiii.'h  dailv,  and  ctcHtnn*  all  life  to  the 
witwlward  Af  the  water. 

In  Fn^lanil  the  cast  wind  blpxts  vc^^ctation,  brinf:i^  out  rbvum.v 
tiwn  and  e*t;ty  kiM<l  of  ailment  e%-er  heard  of,  and  sottK  peculiar  to 
the  phcnotncnoii.  The  fog  is  uotfaing  in  comparison.  What  little 
creeps  into  houses  is  at  once  drawn  up  the  chtnineys  ibroDgh  the 
open  fires.  Heal  and  dryncu  diMtpntc  it  at  oocc,  and  otue  cui 
temain  indoors  with  comfort. 

At  Islington,  in  No\-cmhcT,  in  held  a  CTittle  littm.  a  kind  of  aRri- 
cultural  fair  for  the  exhibition  of  cattle  and  animnU  mainly,  bnt 
also  of  other  things,  and  it  often  happens  that  the  Joks  come  on, 
that  being  tlie  season  for  them.  The  cmuitri-  folk  arv  dismayed  in 
such  case,  and  the  cabmen  reap  a  barrcat.  How  these  men  find 
tbetr  way  tn  a  fog  no  one  has  e\*er  discovered.  Tbe>-  go  on  jttat  Ibe 
some,  alnwrr  of  conm-,  but.  in  the  danE  of  the  day.  they  "set 
there  '*  sonurliuw. 
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THE   TBOHNIOAL  SOCIETY  OF   THE  PAOIFIO  OOAST. 


This  Association  met  on  the  3d  of  November,  at  their  hall,  819 
Market  Street,  at  8:30  p.  m. 

Mr.  F.  E.  Trask,  of  Ontario,  was  elected  to  membership,  and 
two  new  applications  were  received. 

Mr.  D.  C.  Henny,  the  Society's  delegate  to  the  recent  Irrigation 
Congress  at  Los  Angeles,  Cal.,  submitted  a  report,  of  which  the  fol- 
lowing is  an  abridgement : 

' '  Technical  papers  were  read  by-^ 

F.  H.  Newell,  on  "Irrigation  Investigation  of  the  U.  S.  Geo- 
logical Siir^-ey  ;" 

Don  Jose  Ramon  Ybarrola,  on  "  Irrigation  and  Other  Public 
Works  in  Mexico;" 

L.  W.  Allinghani,  on  "Sun  Heat  as  a  Source  of  Power  for 
Irrigation  Purposes  ;" 

C.  Comodzinsky,  on  "Irrigation  and  Drainage  in  the  Russian 
Empire;" 

C,  R,  Rockwood,  on  ' '  Some  Mistakes  in  the  Development  of 
Irrigation  Enterprises;"  also  on  "  Irrigation  of  the  Colorado  Desert;" 

Robert  Stanton,  on  "The  Cafion  of  the  Colorado  ;" 

Leon  Phillippe,  on  "Irrigation  in  France;" 

A,  P.  Davis,  on  "  ICconomy  in  the  I'se  of  Water." 

Considering  the  method  of  electing  delegates,  the  number  of 
engineers  accredited  to  the  Congress  was  large,  and  it  is  a  significant 
fact  that  all  delegates  from  foreign  countries  were  engineeis.  Each 
of  the  States  represented,  selected  one  vice-president  and  one  member 
on  the  Committee  on  Resolutions,  and  after  a  motion  to  that  effect 
wa-s  carried,  the  members  of  the  American  Society  of  Irrigation 
Engineers,  and  the  delegates  from  Engineering  Societies,  selected  an 
additional  vice-president  and  member  of  the  Committee  on  Resolu- 
tions. Jas.  D.  Schuyler  serving  in  the  former,  and  Wm.  Hammond 
Hall  ill  the  latter  capacity. 

One  of  the  most  striking  speeches  made  at  the  Congress,  aud 
which  called  forth  no  small  amount  ol  controversy,  was  that  of  J, 
W.  Powell,  of  the  Interior  Department  of  the  United  States,  which 
is  herewith  inserted,  as  reported  next  day  in  the  Acj  Anf^eles  Times. 

"  He  said  he  had  grown  to  be  an  old  man  while  seeing  the  won- 
derful development  of  the  connlry.  He  was  not  so  much  interested 
in  the  great  railways  aud  extensive  public  works,  valuable  as  they 


were,  u  tic  vna  ta  the  (]c\-<lopnicat  of  a  great  munbrr  of  booia  for 
the  people.  He  vn*  man  iiiteiv<«ted  in  tbe  bnme  and  in  the  oidle 
than  in  the  bank  counter. 

The  water  Ibai  fell  on  the  land,  a  large  extent  Mng  coniiiilercd. 
fell  une\'culy.  In  some  place*  thcie  wait  a  great  maximum,  while 
in  others  a  tninimuni.  In  the  valley  of  the  Potomac  (here  was  an 
annual  rainlall  of  fony  inchcH.  About  half  of  ihia  wai  ra-eva^raied 
and  the  temaiixlcr  was  carricJ  off  1i>-  tlic  tttreams  an<l  rivers  into  the 
•ea.  As  one  cnnir  wcKtifard  there  wa's  a  leaser  proportion  carried 
into  the  streaniii  in  a  confttantly  dccTcnsinj;  mlio.  as  tbe  stream  vna 
considered.  In  a  lar^e  portion  of  tlic  plainn  the  local  'run  off,'  as 
it  WW  ealled,  was  snfficient  to  irrigate  if  it  were  only  stored  at  the 
proper  places.  There  wns  but  a  mhqII  part  of  the  irrigable  Innil  that 
could  be  irrigated  if  all  the  naltr  that  could  Ik  Merc  u»ctl  for  such 

.,.,.. If  sll  the  water  nceilcd  were  utiliMd  for  the  land*  now 

ij;  to  pn\-ate  indiWdnalit  there  n-ould  be  ncmc  left  to  nac  ior 
uiv  uti'l^  belouKiDf;  to  tlie  Government. 

Tbe  landn  rtriDiiiniti)^  In  tlic  hands  of  the  Govrmment  were  valua- 
ble for  »tnck-ni!Mn({,  for  mining  niid  fur  forestn-.  In  hi^  jndiftneni 
there  should  l>e  no  more  ol  the  tVovcnimciit  lands  ustd  for  irri];aliun 
pimnecs,  except  in  a  L\lInp«lrati^-cly  few  placet. 

tic  Kaid  in  reference  to  tbe  Inck  of  water,  that  he  beliered  when 
the  number  of  ioclies  of  annual  rainfall  per  acre  in  the  great  arid 
region  was  compare<l  with  the  amount  of  water  neetlciL  per  acre  lor 
irriicatton,  hja  ilatement  would  be  foniMl  to  be  true. 

Colontl  Hinton  uf  "Stvi  Mexico  !i«td  that  sach  Matemcots  as 
tbew.  coming  from  a  mnn  huMiii^;  the  offtciul  anthorjiy  that  Major 
pDWell  did.  -intl  going  nut  to  all  the  world  lhri<ii);h  lh<-  |x}intA  of  the 
pencils  (tndicaimK  the  n:i>orier>)  meant  a  lilack  eye  to  irrigation. 

Major  Fowell.  in  continuing,  s.iid  that  from  a  local  standpoint 
there  wBu  enough  water  for  irrigation,  but  making  the  ntntcntcnt  a 
general  one,  be  Ml  tliat  he  wnK  Hgbt  in  Ataling  that  ilicre  wait,  io 
the  arid  region  of  tbe  country-  as  a  whole,  oidy  rnough  water  to 
irrigate  the  lHnd.s  at  present  owned  by  private  tndividtuiK  wittunit 
extending  the  irriirition  to  the  Inmtii  now  owned  by  the  <>overantrn1. 
He  said  lie  ciHisidered  caiefullv  as  to  whether  or  noi  he  should  imike 
^uch  fl  statement  at  ihia  Concrea.  He  felt,  however,  that  it  was 
his  duty  to  do  to.  for  if  further  Oovcruinent  laud*  ivcic  craled  to 
|rTi\-!ile  iixIiviihiaU  hrr  irrigation  purpOKti  there  would  theti  not  be 
water  enouf^h  to  go  nrotiod.  and  an  endlesa  heritage  of  litieation 
wotiM  be  the  iCKult." 

Tbe  Congress  finishol  its  work  by  adopting  a  platibim,  in  the 
ahape  of  an  addrew  to  the  people  of  the  ['nited  States,  in  which 
altcation  is  called  to  the  over-shad  nwinx  imiwrtancc  of  irrigatiun  to 
thv  W'r^t.  Tlic  salient  features  of  the  address  are  in  respect  to 
cession  of  the  public  domain  in  the  arid  tegtou  to  the  indtridunl 
State*,  and  the  thorough  indorsing  of  the  Califbmia  Wright  Act  at 
a  wbc  step  in  the  direction  of  public  ownership  of  irrigation  worka. 
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The  framing  of  National  laws  is  urged  to  prevent  disputes  between 
States  regarding  the  right  to  water,  and  all  States  in  the  arid  region 
are  advised  to  make  provision  for  departments  of  irrigation,  super- 
A-ision  and  engineering. 

In  addition  to  this  platform,  a  number  of  resolutions  were 
adopted,  of  which  the  following  may  be  of  interest : 

"We  advise  each  State  which  embraces  any -part  of  the  arid 
domain,  and  which  has  not  already  provided  for  irrigation,  super- 
vision and  engineering,  to  do  so  at  its  next  legislative  session,  and 
to  vigorously  prosecute  the  work  of  investigating  the  extent  to 
which  further  irrigation  can  be  carried  on  with  success  and  profit." 

After  the  final  adjournment  of  the  Congress,  the  California  dele- 
gation met,  and  decided  upon  the  organization  of  a  State  Irrigation 
Association,  and  the  early  asserabhng  of  a  State  Convention,  in 
which  it  was  voted  that  each  county  should  be  empowered  to  send 
two  delegates,  and  each  irrigation  district,  irrigation  company,  uni- 
versity, and  the  Technical  Society  of  the  Pacific  Coast,  one  delegate. 
The  completion  of  details  and  the  arrangements  for  a  convention 
were  left  in  the  hands  of  an  executive  committee. 

The  proceedings  of  the  Congress  will  be  printed  in  full  at  an 
early  date,  and  your  delegate  has  made  a  request  for  a  number  of 
copies  to  be  sent  to  this  Society.  D.  C.   Henxy. 

A  discussion  was  then  opened  on  the  subject  of  Mr.  Henny's 
paper,  read  at  the  last  regular  metling.  entitled  "'Supports  Required 
for  Curves  in  Pressure  Pipes."  The  author  explained  the  proposi- 
tion to  the  members,  and  the  President  began  the  discussion  by 
a  general  treatment  of  the  subject,  after  which  a  nuniber  of  the 
members  participated.  The  paper  and  discussion  are  published  in 
the  "Transactions," 

At  the  next  regular  meeting.  Pec.  1st.  Mr.  G.  W.  Dickie.  Mana- 
ger of  the  I'nion  Iron  Works,  will  deliver  an  address  upon  his  obser- 
vations at  the  Columbian  Exhibition.  This  will  be  a  most  inter- 
esting and  instructive  contribution,  and  should  call  out  a  large 
attendance. 


RBPOBT  OH  THB  SAN  FRANCISCO  SBWBR  STSTBM. 


The  report  of  engineers,  Heasrs.  Maiisoa  and  Gnmsky, 
appointed  to  cleviM*  and  pronde  a  sysuan  of  sewerage  tor  Sao  Fran* 
daoo,  has  bcca  publiabed  and  a  copy  sent  to  Uk  editor  of  this 
Joumo!. 

The  report  is  both  oorapendiom  nml  comprehensive.  It  xta 
forth  the  of&dnl  arts  creating  Ihc  Coinmmioii,  and  thoac  of  the  Com- 
missioa  itself,  ably  and  couscicntiously  ;  but  will  not  be  pleasant 
readit^,  because  the  technical,  ftdeoltfic  and  sanitar}'  features  will 
ol  fint  be  o\'crlookcd  to  dwril  in  amazement  ou  the  wanton  and 
inci&cient  administratiou  of  the  sewer  fund  in  the  post,  exceeding, 
OS  it  docs,  by  far  anything  that  inference  con  a-sstgn  to  a  department 
known  to  be  one  nf  the  woret  anumj;  olhen*  that  arc  bad. 

Tfaecrondcd  condition  of  our  columns  this  month,  and  lack  of 
time  to  examiiK  the  report  lully,  must  confine  our  remarks  to  a  sin- 
gle feature.     Xcxt  month  a  more  ctlcndcd  notice  will  be  f-ivcn. 

The  feature  referred  to  will  be  found  on  page  77  of  Uic  report, 
where  is  ^ven,  in  conjtuction  witli  a  diagram  of  the  anDOa]  rain 
Call  in  this  City,  a  cnn-e  showing  the  death  rate  from  what  arc  called 
"filth  diseases."  Wc  select  this  subject  at  the  present  time  becauae 
it  is  one  that  mttst  appeal  to  public  opinion  in  th«  strongest  manner, 
also  appeals  to  humanity  and  the  sense  of  acif  prutcn-ation  from 
infection. 

In  December  attd  Januar>-,  when  the  maximum  rainfall  uk«« 
place,  and  the  volume  of  stonn  water  ia  snflicient  to  flush  and 
cleanse  the  scwen,  the  rate  of  deaths  from  filth  diseases  descends 
rapidly  from  75  to  60  per  month.  Then,  as  the  \-olume  of  storm 
water  weakens  in  April,  and  is  no  Icmgcr  capable  of  dislodging 
solids  from  the  scn-crs,  the  death  rau  rises  gradually  ihmt^h  the 
dry  months,  reaching  a  maximum  of  7B  tnt  >7ovcmbcr. 

A  glance  nt  the  diagram  sbowa  unmistakably  Che  coirelation 
between  this  cScct  of  storm  flushing  and  the  rate  of  deaths  from 
diseases  engendered  bj-  mepbitic  gasea,  uor  is  this  the  only  e\*idencc 
of  imperCectioa  In  ttie  sewage  s>-fttem.  A  table  by  wards  farther 
confirms  the  extent  of  danger  in  proportion  ai  the  aeweta  are  fault)'. 

The  wholesome  efietrt  of  storm  water  u  bofHed  and  impaired  by 
imperfbcttons  of  construction  that  must  be  seen  to  tie  tx-licved. 
This  is  In  some  extent  shown  in  the  report  by  photographs  taken 
&om  undergTonnd  work,  and  hence  indisputable  faalt»  of  plans. 
inspection  and  execution  that  most  go  down  as  a  shameful  record  far 
this  City. 


ssa 


A  SMOKtyO  ROOM  mAlJOGUH. 


A    SHOKINO  ROOM  DlAIiOaOB. 


Mr.  Wi5E)[an  (a  book  learned  man  who  had  been  reading 
Wendell  Philip's  lectures  on  tlic  "Lost  Arts")  Loq, 

"  I  tell  you  we  don't  know  half  as  much  as  we  think  we  do.  and 
less  than  the  ancients  in  some  things.  Look  at  the  pyramids  in 
Kgypi-  Vi'e  could  not  raise  and  place  those  stones  wtUi  our  present 
puny  taekle.  Then  there  are  tite  ruins  of  Camac  and  the  quarried 
Rtoitcs  in  Central  America  as  big  as  this  ship,  what  could  wc  do  with 
t\i*rm  at  this  day  ?  Coiild  vx  chisel  out  a  Sphinx  with  modem  tooU 
from  hard  granite,  or  bnild  the  Tower  of  Babel?  " 

The  listeners  are  abashed,  and  wondered  at  what  Mr.  Wiseman 
said  except  a  Inistly  Scotchman  ivith  u  Efteeu  ahilliog  suit  of  tweed, 
brogaus.  and  a  black  pipe,  who  was  watching  and  smoktn);. 

DvsCAN  DofGi^s  (the  Scotchman)  /.a^.  — "  Mr.  Wisemaa,  are 
you  an  cngiueer?" 

"  No. " 

"Then  how  the  die*ldo  yon  know  these  things  cannot  be  done  at 
this  day  ?" 

"Oh!  1  assume  that  as  a  matter  of  common  knon-Iedge. 
Ever>one  knows  that." 

Mr.  Docolas. — '  ■  Yon  aasume  it  do  you  ?  Well  a  countryman  of 
mine,  Mr  Rankiue,  you  may  have  heard  of  him,  says  all  the  great 
p>Tflmidsof  Gizah.  cotild  be  raised  and  placed  with  as  much  coal 
as  ibis  steamer  burns  in  two  days.  What  do  you  know  al>out  that? 
As  to  stones  at  Camac  and  elsewhere,  you  don't  know  if  we  couljl 
move  them  or  not.  It  is  n  question  of  wages  or  the  cost  <^  power. 
\\'hcn  Mr.  Layard  bad  the  big  bulls  of  Ninc\-ah  dragged  down  to 
the  sea,  be  bad  rawhide  ropes  made,  nine  inches  in  circumference, 
and  the  promise  of  mme  food  and  lawdr>-  clothing,  supplied  man 
power  CDongb  to  drag  the  bulls  in  the  sand,  cutting  a  furrow  four 
feet  deep  behind  them.  That  is  a  fair  specimen  of  your  ancient 
engineering  feat«.  History  shows  that  'man  motive  power'  cost 
little  or  nothing  in  Kgypt  and  other  places  wbec  this  kind  of  work 
was  done.  It  was  brute  strength,  so  cbeap  that  quantity  did  not 
matter. 

\ow  if  you  or  anj'one  i-lse  is  prepared  to  pay  the  bill,  I  will  find 
a  contractor  who  will  move  the  greatest  pyramid  of  Gizah,  o\*ei  to  the 
Nile  and  dump  it  in,  without  taking  down  a  stone.  Yon  had  better 
confine  your  lectures  to  what  you  understand. " 

Gbnerau  cbokx:^ — "Scotchman  go  up  hend  I  Smoke  roon 
steward !— Hot  Scotch,  all-ronnd  1 " 
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A  PROBLEM  OF  OHAMM.iR.     • 
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A    PBOBLEU   OP    ORAMMAR. 


The  prcstent  clamor  that  filU  the  columns  of  the  ncws^tHp**:?  cif" 
tlitft  Coast  respecting  the  deportation  of  th«  ChioCM  in  tlic  iiiiiUt 
of  a  national  busiuen  cAlaraity  such  u  uow  exists.  dUa  to  mind  > 
«tory  or  tlic  Amcn'cati  Civil  War,  told  of  General  Amiactt.     It  will 
answer  ns  an  illustration. 

Ccn.  B.  C.  Tilgliman.  of  riiitadelpliia.  Ihetl  a  coioDcl  in  nominal 
riUilc,  by  some  cxiRcncy,  or  moic  likely  bccau*e  of  lii<i  admini5>tnitive 
ability,  was,  for  a  time,  put  in  commatid  of  tlie  Department  of  Florida. 
In  due  time  Gencnl  Anunen  was  as«gtxd  to  lhi«  commatid,  aud 
appeared  to  receive  the  tecords  and  biifiiiiess  of  the  depatltnent. 
Tlie  Ci«nen1  woft  an  officer  of  punctillio.  exactoem,  a  Kholar,  and 
had  a  horror  of  bad  grammar. 

AnionR  the  records  was  the  finding  of  a  court  martial  condemn- 
injf  a  mail  to  l»e  "  liung  "  on  some  near-appruacliing  day  for  mnrder. 
The  General  looked  o\-er  this  decrve.  and  at  once  called  attentioti  to 
tlie  matter.  "Here,"  said  he,  "Colonel,  taowistbis?  A  man  to 
be  '  hung  '  nt  a  certain  date.     Why  tbia  is  all  wrottg." 

General  Tilghman  explained  the  circumstances  of  the  crime,  and 
of  the  trial,  and  insisted  that  all  was  regular  and  in  accordance  with 
_  the  rules  of  war. 

"But."  said  Geueral  Ammeti.  "that  is  all  right,  bat  the  man 
must  be  'hanged'  not  '  hiuiK.' "  With  an  apolog)-  to  GctMral 
Ammcn  if  yet  living,  and  supponiug  the  story  ol  cnricctly  loM,  we 
think  the  circumstance  fairly  represents  the  stattts  of  the  "Geary 
Act "  just  now. 

Congress  was  assembled  in  extraordinary  aesalon  to,  in  aocne 
manner,  reliet'e  tlie  distrust  and  disaster  in  the  financial  ai>d  com- 
mercial Attain  of  the  rountry.  and  bara  instead  spent  most  of  the 
time  in  a  cutiivniiMti  over  peisoeMl  {ntereatA  and  the  depor^ 
tation  of  Chinese,  the  latter  amounting  in  relative  natiotud  impor- 
tance to  about  the  same  as  the  tense  of  the  verb  that  General 
Ammen  objected  to. 

The  speeches  on  finatidal  problems,  long,  frothy  and  meantng- 
los  in  tnoat  cues,  are  worttiy  of  the  nicniorable  critique  of  Charles 
Praocis  Adania,  Senior,  in  tlic  Xorih  Amrriaim  fimitw,  which  wc 
will  quote  at  some  future  time  when  "  things  arc  mote  aettlcd." 


LITERATURE. 


urrmini  UM. 

In  thi"  ntiniU'r  Mr.  C.  T.  Bagpi.  I"-  S. 
CoinincrcUl  Agent  ni  New  Sotith  Vr'slai, 
cmnniunicatcs  a  IcugUiv  paper  ou  the  present 
and  past  finniicinl  paiiie  iii  Itit  Atlnttalintl 
colonks.  Tlib  papvr  furni»1ies  anotbtr  «vi- 
-dence  of  ttm  fthwuce  of  luiythJiiK  In  com- 
mcroe  or  econoniia  th«t  con  be  colled  n 
* '  science.' '  Therr  i>  no  uk  of  going  over 
stotbttcd^  Tlicj'  ore  well  ktuMrn,  bot  mheti 
a  colonj  of  lMrd-fa«adcd  Kngtbh  people, 
guided  in  sonM  nennrc  by  the  counsels  of 
old  and  wuc  h*nd»,  ga  off  into  ■  sfieculatlve 
State  Ibat  de^et  liiMory,  Rnd  all  the  recog- 
alied  priadpio  of  ccoaomiai,  irhHt  »ccurity 
U  there  for  Uie  future  ? 


Conaal  General  Uason.  itt  Fratikfort.  Cer> 
nany,  wrttea  of  lite  opportnnity  oflercd  lo 
l]ii»  country  in  BUppIantiog  Kossia  in  the 
graiu  tindc  to  Gcnuany.  Tliia  uiulter  wc 
disctuMd  briefly  in  our  last  uaue.  giving  the 
principal  Agurc*  in  tbc  ease.  It  is  a  matter 
inacli  arreting  this  Coast.  The  CohmiI 
General  aays: 

•'  It  win  bi'  noticed  tlint  the  imports  from 
Gemiaiiv    into   Riuuia    have    been    hitfaifilo 
Ur^ly  'mnnuraclufcd  gooiU.  wttcteafi  *:cr- 
tnan  iuiturtt*!  from  Kuuia  liavc  been  princi- 
pally ofllic  nature  of  ri)«   owlcriala.      Tbc| 
uupoTt  duties  on  most  of  tbcm  are  ahcady . 
ao  nigli  ID  both  countiieo  lliat  a  6(1  pet  cent.  I 
increase  will  lie  iwiictieally  prohibitory^.  prcH  i 
videdthc  TOpplica  which' each  has  bithertoj 
inipoTted  from  the  otlitr  can  be  reasonably ' 
obtained  clsevibeie.      Here,  then,  ts  a  new  | 
and  timely  oppottnnity  wbicb  Auiciicaii  pro-  > 
doven  and  exporter*  will  nsaurcdly  not  foil  [ 
to  Mudy  and  iiDpro\-c." 


kilogram.  Tbc  kilo  i«  £.2  ponoda,  sod  (hr 
mark  abonl  £1  oenu,  ao  the  tax  is  about 
|1J!2  per  10f>  pound*,  or  90  per  cent,  mmie 
than  wheat  b  nonh  here  in  CaJtfomia. 
Hay  and  straw  art  pmhilnted  except  ffOOl 
certain  diHtrtcta.  becnasc  of  danger  of  dia* 
eue  to  uUmnU. 

Germany  imports  annnally  SO  to  (M  Ihon- 
nnd  tona  of  raw  flat,  nearly  all  of  it  coo- 
ing from  Rbmia.  It  is  expected  that  RoMia 
will  impofc  nil  export  duty  on  flas,  and  if 
so  thit  country  should  avsQ  itself  t^  Mm 
market.  Flax  can  be  {frown  in  eadlM* 
quantity  iu  the  Eostcni  States. 

The  main  feature  oi  the  present  nnmbcr 
is  a  report  on  technical  and  iratuini;  schools 
in  Eurojx.  We  hnvr  no  space  in  whicb  10 
produce  bnl  a  few  of  tbe  favts  ^rcn.  awl 
mnin  refer  our  readers  to  the  Report.  It  is 
ama^iug  in  nspcct  to  Germany,  Sw^len  and 
Switzerland,  ulao  same  other  coiiiitrlc*. 
Russia  has  manual  training  in  Ilfi  acbnoU. 
Iu  Sweden,  with  four  and  a  bolf  millions  of 
population,  tlien;  are  I.OiNlsuch  schools.  In 
Switierlnnd  the  Government  icires  aid  to 
157  technical  and  tiamin)(  icboola,  in  which 
then  are  17,1)00  pupQa.  The  qneslioo  arisn 
wlierc  are  these  people  to  xpply  tlieir  tnlii 
tion  unless  it  be  as mecttanics.  Tbersw* 
all  over  the  world,  and  in  this  country  ba^ 
cnptuivd  tbc  greater  part  of  sncb  work  as 
Ibeir  education  Gts  tbem  for. 


REPORT  HO.  1ST,  OCTOnXK  189%.  | 

In  this  number  is  given  further  and  more 
extensive  account*  of  tbe  tarilT  war  between  , 
Germany  and  RuKsin  l>y  various  Consular  | 
officers.  Such  a  contest  t*  ijuitc  a*  imbecile  ■ 
as  a  war  with  arms,  but  less  cruel,  and  ■[ 
thooasnd  times  preferable  to  cutting  tbronts.  j 
ao  that  if  it  ends  without  Uoodslwd  all : 
ptaiK  should  Ite  xii-en  lo  tbe  system. 

Some  of  tbe  German  toriiT  rales  are  aa  fot- 1 
lows :     ^N'beat.  rye  and  oats  T.60  marks  per ' 


JLdianre  Sbcels  Cousuiar  Be|»orta. 
vomaEB  UBO. 

r.  S.  Commercial  Agvnl  GHlDn,  at  Liom-" 
ges.  France,  writes  to  the  Slate  DepHrlniciii 
respecting  wbitt  be  calls  American  grooerie* 
ki  France,  meaning  thereby  pnckcil  food, 
i^ucb  as  meal,  (ish,  fruits  and  vegetable,  and 
it  b  surprising  what  a  Urge  share  of  Cnllfor- 
nts  prodncis  figure  in  hts  raggeftions,  Tbe 
great  fact  In  Colifoniia's  uitci<e»ts  Is  lb* 
want  of  means  to  prescut  ber  pnxlucU  fir 
sale  in  foreign  ninrVels  vritliout  half  or  mton 
of  tbetr  value  being  absorbeil  Iiy  nUddlt, 
men.  Califbraia  laisint.  uvs  the  agvitt, 
preferred  to  every  kind,  and  caniinl 
especially  pcKi,  are  tcoghl  for,  also  ctiier' 
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fnit  <4  an  ktadik,  vitli  fab.    nd 


CombI  G«>en]  Mmmi.  tt  Tmikforl. 
wrim  irf  nu  Boton  in  (rcnnany,  uxl  gtm 
Uie  price  ol  {!*>  in  clmm  r.«niMB  dtlM.  iIm 
■*0a^  of  which  u  |l.l(l  prr  1.000  Avi. 
wUrb  for  a  roanliy  almort  vitbout  coaU  u 
•  coMMKat  em  mtt  awa  pric««.  Tlla  low 
prk«  ta  Ccnnar  ta  4m,  tbv  CotmU  mv»,  ta 
m  gnat  awsMrr  tn  the  ikill  tnd  care  rxrt^ 
daad  la  Mving  llw  bje-pwidixU,  mcb  u  lu-, 
uwdobIb,  tW» 


Titr 


By^iadwKowrthk— ati— tfacwhich 
b  kH  Out  sot  CM  t»d  tlHt  to  40k  »d  Mac 
lt«dad  by  Mck  iafmnoM  mcchhIs  ■  per- 
MM  aot  AitM  la  the  rltctrfe  «li^  w«  are 
of  tbc  ofilibaD  tbu  ibe  pmatt  book  b  the 
t)«al  ripl«auk>ii  of  ilyiiuno  awcUanr  tb*l 
Im  fpwirol.  la  Uib  utiiBatc  ««  Uke  into 
•raottnt  coapnidiocu  tnatntat,  M£li  m 
KitBM  «riiUa  950  pigM,  It  no,  aiih  coytot 
dravingi  and  iUmgjtBm.  Tlie  rafajeci  b 
treated  in  an  Miraaccd  Ibnn.  Iial  imlfr  d^ 
BitDMij  armaRnBnl.  asd  Um  cbanctnMk 
(eattm  of  the  book  b  th«  e^Ueoc*  iranp> 
nbcTc  or  ibc  Bntliof's  nuAtery  o*c(  Ibe  awt- 
icn  dnii  vtth. 

The  W.  J.  JoIuMten  Oaapasr,  N'rw  Vnrh  ; 
Osbgra  K  Attandtr.  S«B  ftiadico,  pde* 
II.W.  

Thr  ftrllKlwi  of  SrirMtt. 

ir  the  atramle  for  exbtencc  penniltcd  lu 
the  ttmc,  «<  wcntld  go  oat  Ufo  tbc  "red 
wowb"  KBdeil  down  to raad  (tab book.  Tb* 
warrant  of  t>r.  Caraa,  «sd  w«  aiajr  Unfc 
the  puUbber's  name  ■■  well,  givn  wamuit 
uf  wholoMDitie  thaagbtTal  rmdiiiK  hnv. 
Tbe  Open  Coart  Companr  ban  4btiaKiit»lw\l 
their  predoctiiMui  by  typosrapUcal  rii«ai 
.  ttiat  has  n«vtT  b«m  excellnl  it  cqualei)  lo 
Tra»tarl|aa<.  «r  ilif  ^mirlniii  lii«lllutr  af  ihi«  time,  and  il  n  dcwrred  prabe  to  aaj 


Inlrnuilloaal    Saial  Rf*driio« 
feM  Ketlrw  ef  I^VS. 


TUi  docametit.  iHued  by  tbr  OMee  of 
Kaial  latdlifcac*.  Waabtn^oo,  contains  a 
waodnful  unoant  of  infomaiion  oT  a  tcrh- 
nieal  chaivter.  with  a  fall  aceoaat  uf  ttic 
CotcmMjin  Naval  Review,  at  NewVotk,  at 
April,  tn  which  moat  of  Ihe  countriea  of  the 
world  participated,  It  was  dne  lo  thb  cb- 
otoietiuice.  and  Uic  aocoant  of  H.  tliat  tbe 
Naval  InlelltgetKc  Ottee  lainc  a  trport  far 
thia  year.  Tb«  rontenta  arc  too  mlttmitKNla 
for  fartbtr  ootire  at  thu  tine,  but  win  tona 
tlw  Mbject  of  Mtac  notct  in  rumrv  nnnil>er». 


Ltiwtrlral  EiiirlnwiN. 
•  ti.ni  ■■    rora.  nr-r,  **»  Tnaa,  [ 

n>  have  on  foraier  oenaiona  eonuaented  ' 
upon  the  Bciimtific  rank  and  valae  of  Ibe, 
peoeenlinir.  of  Uii*  uaociation.  It  In  meet 
that  in  tl>e  Utml  aiul  ttimt  mniptebenalve 
braacb  of  applied  acicnce,  one  bant  in  as 
aitc  of  iMraiDg.  and  haa  beouitht  to  bear 
(mm  tl)*  beginning  Ibe  effort*  of  tbe  mual 
iblr  anutag  ackntific  meit.  Rbould  Kad  ml 
lata  Iha  wotld  a  warthy  reconl  of  workn. 

Tba  pnacnt  Iwlletin,  for  \oxuM  and  Sep- 
leiaher.  IMH,  floWaJM*  llin«  |M|>vn  of  aiacb 
tarterett,  becaaae  eoiiai»Uiij(  mainly  of  i»ot«1 
and  ailraaad  matter.    One  by  £i.  M<rKarUn 
Moon    on   ■•  A  New  Melbod  of  CaalruDtn); 
facctrir  EiKTiy ; "  one  tiy  Mr.  I'arkbnn*.  a 
aaawtring  Jbcnauona  of  a  foniier 
iOm,  ua  "  nalnBomctenk,"  and  a 
MKal'  Mr.  I-.  B.  SlilUell.  a 

dbeaaalan   t^i  i.cry'a    Uu   paper   on 

-  Tbc  Cnat  <•(  r<iMBi  and  Water  ^oma." 


tlie  aahj^H  niattct  pal  forth  b  worthy  of  tbe 
drcaa. 

In  Um  praent  and  other  poMieationi  of 
this  Company  i-.iti  l>c  teen  a  forahadowiag 
of  a  hlf  Imt  lutcllectual  plane,  atui  a  cloaef 
nlation  of  bnaua  Jatereat*  and  wanta, 
aranl  and  pbyaical.  A  Ibt  of  these  |mbl^ 
catkiaa  alll  be  aent  by  application  lo  the 
Company  at  lOU  t.,*  Aalle  Street,  Cble^p>. 
Price  of  tbc  hook  above  nanwd  M  cvola. 
Tbe  Open  Coatt  PuhUabbf  Compaajr, 
Chicago, 

Table  Book. 
kv  a.  a.  nxnyita. 

Tbb  little  hook,  which  e^teniaOy  pwuta 
the  appnraace  of  a  radiiBrmarjr  Mtba,  wtQ 
on  cxamlaatkna  be  leoad  aonetblng  qaite 
dliremi.  ■  kind  «t  "'t*— -*  "  i»  tech- 
nical and  caaaaacrcial  ha^wa.  aatk^otlng. 
for  WM  IMbc  tW  «eid«Mai  ayyi '»w*rtmrt. 


cat,  al»o  the  cqaiv«Icuta  the  ottivr  wav,  bvai 
metrical  to  Hii;;lKh  meaniret.  from  one  to  a 
bundled.  This  ponion  of  tlM  book  la  Its 
moot  valttnbU-  pan,  aii<l  tlie  pr«9Ciil  copy  ia 
BKUKn^  a  ronvcnicnt  pUc«  »t  anr  elbow, 
I}.  Van  ^ortiaad  vS;  Co.,  >'.  V. ;  Oabom  & 
Altsandcr,  San  Krancisco.    Price  50  cents. 


The  tn«trr*  arc  adapted  to  a  targe  flow  of 
water,  afld  coDUia  no  uccbaniaai  to  b«  de- 
ranged. Tli«  rmilia  aeem  aaoinaloat.  but 
a  lou},'  paper  by  Mr,  CIcmeiKi  Heiacliel, 
licrc  reprinted,  ccmtains  on  clutwratjon  of 
testa  anil  compatntk>iis  tliat  »liow  very  coa> 
clusi\'el_T  tbe  correctuem  of  tbe  mdinip. 
We  exp«ct  to  agsiti  refer  to  Ihut  ninttcr  and 
recommend  that  it  be  cxaaiiucd  by  our 
b  yd  ran  lie  engineers. 


Tenturi  Viatvr  Xvt«r. 


Tripl«  Moii  QfiwIntpUi  FxpmmImi  EniriiM 
I  lad  Itollen. 


In  ant  laH   issue  «v  mcntioacil   a  large] 
water  meter  made    by  tbe  Bnilders'    Iron , 
Poondry,  at  IVoridence,  R.  I„  to  measure  | 
tbe  drinttin)!  water  concuinni  nl  tlie  Chictifco  ' 
Bzpo«ition,  and  have  now  received  froni  tbe  \ 
Company  a  trcaliM  of  00  pages  on  the  Yen- . 
tiiri  sy«(em  of  meter*  tliat  is  of  much  leeh- 
nical  interest,  and,  no   doubt,    of    pranical 
interest  loo,  on  this  Coast,  where  uiea&iiniig 
water  is  a  tuatter  of  great  impoitBnce.     The 
principle  on    wbieb   ibcsc   meters  act    wa» 
diaeo^^ered  by  tbe  Italian  phtloaopher  Vcn- 
turi   nearly  100  years  ago.    The   following 
explanation  vrc  quote  from  tbe  pamphlet: 

''  Tbe  action  of  the  tube  is  based  on  that 
property  of  the  Vcnluri  ajutage  which  cansca , 
Ibc  small  act.-li?D  of  a  gently -ex  p^ndiBg 
fVustnm  of  ncniie  lo  rcccire,  wiihout  tnatrr- 
ial  resultant  loia  of  head,  a*  much  watc*  at 
tbe  miallcst  diameter  oi  is  discbnrRcd  nt  the 
Inrvc  end;  unJ  on  thai  furllier  property, 
which  cmiteB  the  prcswire  of  the  water  fiow- 
ioj{  through  tbe  ihroal  to  lie  be  less  by  virttie 
ofits  greater  vclocitv.  than  the  ptcsaurc  at 
tbe  up-stteam  end  of  the  tube,  each  pressure 
beinf^  at  the  Mine  lime  a  fanclioii  of  the 
vcloeitr  nt  thai  point,  and  of  thehnlro&talie 
presantc  whiili  hdqIiI  oMain  were  ihc  wntcr 
tnotionlcsB  witbia  the  pipe. " 


iir  ».  airnuK  mmk. 

In  lb«  caae  of  thia  book  we  will  adopt  tbe 
laiy  expedient  of  qturtiug  from  tbe  author't 
preface  lu  follows : 

"  This  work  baa  been  written  to  meet  a 
wl>lely-cs|irCMed  desire  for  information  le* 
K^rdiiiK  the  inanagetueiit  of  irtple  and  tmail* 
tuple  e)[pauisIon  engiues  and  boilers,  ntid  the 
.Author  has  endeavored  toprodncv  a  book  that 
would,  in  plaiu  evcry-day  lmigiin>;r.  place 
Vx-l'orc  engineers  a  digest  of  tin-  exper-.eiKC 
of  ihoae  who  have  been  in  char^^c  of  ma- 
chinerj-  of  the  above  dcveriplion,  together 
with  tiucb  niles  and  dircctioa*  as  may  Iiarc 
been  suggested  by  lbe»e  experiences,  in 
■ddJtiou  to  a  popular  description  of  tbe 
more  proninem  iimatiotis  and  appliaoees 
tbat  have  been  reeently  adopted  in  connec- 
tion with  such  niftchinery," 

Tbe  work  b  ciamiocd  Ailt  of  hints  and 
inftractiona  of  valne,  answerins  tbe  hnn> 
died*  ol  (|uestioiis  tbat  a  »teaiii  engineer 
would  lje  expected  to  ask  in  mastering  bis 
Inisiaeas  and  in  describing  what  be  abonld 
know. 

Tbe  bonk  is  proftucly  tlhutratcd,  contains 
2!M  jidij^eK,  and  ia  sold  for  |2.(>0.  Towi-t 
Publishing  Company,  XjOOdon;  Osbura  a 
Alexander,  San  Francisco. 


Local   Notes. 


At  the  time  of  our  gcAtin  to  press,  the  trial  trips  made  by  the 
IT.  S.  CnuMT  Oiympia  will  go  fur  to  prove  a  conceit  on  thU  Coast 
that  llie  t'lHOn  Iron  Works  hitve  done  the  \*f.\  work  butowed  on 
our  new  war  vessels.  The  speed  recorded  is  phenotttenal.  and 
should  it  e<iual  tbat  of  the  Coiumbia,  as  U  expected,  the  result  can 
be  set  down  to  a  careful  atleatioti  to  the  details  of  hermoti^'e  po»-er. 
The  designs  ind  i>laiis  arc  furnished  b>*  the  Go\"emmeni.  but  there 
arc  a  Kood  many  way»  of  carrjioK  them  out.  A  good  deal  i«  left  to 
the  supi-TvisiDg  engineers  and  contrficti»rs.  sulijcft,  of  coiirsr.  when 
of  importance,  to  approval  by  the  I>cponmcnt.  but  still  the  fact 
remaiii&  that  then:  are  a  good  many  ways  of  building  a  ship.  The 
weather  at  tbis  date  portends  a  postpon<.in«it  of  the  speed  trial  Jtct 
for  the  27tli  of  November.  The  rate,  as  reported,  for  the  ran  on  Uic 
2Sth  was  2S.2  knou  for  the  whole  course.  That  of  the  Colum^a 
with  about  M  per  cent,  vaorv  ptiwer  wa*  S2.8  knots.  The  retjuire- 
meot  fbf  the  0/ymfiia  is  'ja  knoU.  with  a  ptemium  of  SM.OOO  Sat 
each  quarter  knot  in  excess. 

WecLatni  the  privilege,  with  almost  ever^'one  else,  of  knowisg 
jast  Iiow  the  A'ew  Vvrk  could  have  been  saved.  There  was  wide 
divergence  of  opinions,  but  there  will  certainly  Inc  an  acoMtl  of  views 
respecting  the  salvage  appliances  and  skill  at  ihLs  port.  The  kind 
of  skill,  knowledge,  or  intuition,  or  whatc^'er  it  ia,  that  enablen  men 
to  grapple  with  such  emergencies,  is  not  a  common  qnolity.  Not 
one  in  five  thousand  are  qualified  for  socb  a  work,  and  that  person  is 
commonly  not  available.  Previous  experience  pertains  mainly  to 
methods,  after  n  course  of  proceeding  is  decided  u[>on.  The  rowl 
bad  to  be  raised  to  clear  the  projecting  {utnta  of  the  lock,  bat  as 
■ooo  aa  she  was  buoyant  the  swell  began  n«w  destruction  of  her  bot- 
tom. Perhaps  there  was  no  way  to  have  saved  her.  No  one  can 
determine  except  those  who  knew  "jost  how  to  get  her  off."  At 
present  there  is  no  hope  of  anything  except  more  careful  navigation 
in  the  headii,  which  can  certainly  be  expected. 


The  I'nion  Iido  Works  had  their  usual  good  (brtttne  in  laniKh- 
big  the  Orrg^H,  lost  roouth.  and  bat  few  pcopit  suspect  tbc  care. 
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acxiety,  risk,  aiid  expense  of  such  lauacfaes.  It  is  a  disUnct  ei-ent 
in  the  creation  of  a  great  ship,  calling  for  independent  calculations, 
a  special  outfit,  and  an  amount  of  skill  acquired  through  a  long 
experience  of  hundreds  or  even  tliousands  of  years  in  the  past 
The  !iligbtc5t  miscalculation  and  accident  means  disaster.  The 
deflection  of  a  few  inches  in  the  n-A>-s  as  the  monstrous  weight  passes 
over  thcin,  would  strain  s  ship  and  set  up  dangerous  conditions  not 
easily  remedied.  At  the  Potrero,  launching  ways  have  to  be  supported 
on  piling  reaching  dovTn  40  to  60  feet  into  the  mud.  gaining  their 
stability  from  friction,  and  as  the  load  on  them  and  what  they  will 
bear  arc  both  problctus  of  uucertainty  or  contingent  upon  uncertain- 
ties, launching  is  a  time  of  sttqiense  for  the  builders  aad  nil  con- 
cerned, n'ceks  of  preparation  ha\'c  reference  to  on  event  of  less  than 
a  minute's  duration. 


A  bill  hii.s  been  introdnced  in  CongnsA  l>y  one  of  the  Cougress- 
men  from  California,  calliug  for  the  establishmonl  of  an  ordnance 
factory  or  arsenal  at  Bcnicia.  It  is  not  very  likely  that  the  War 
Department  will  concur  in  or  approve  of  any  bill  of  the  kind, 
emanating  from  Congre^sraen  who  want  a  gun  factory  in  "their  dis- 
trict." Such  an  csiahltshmcnt  is  a  National  affair,  anditssiteshould 
be  selected  by  responsible  army  officers  and  not  made  what  ts  called 
a  political  job.  The  row  raised  two  years  ago  bj'  Senator  Dolpb. 
of  Oregon,  and  others,  ovqt  this  same  matter  of  a  gun  factor}-  on 
this  Coast,  was  no  doubt  the  cause  of  no  site  being  chosen  there.  It 
is  well  enough  for  Congressman  Caminetti,  as  a  oiti7en,  and  others, 
to  present  the  claims  and  advantages  of  particular  sites  for  such  a 
works  when  such  representation  does  not  have  the  appearance  of  a 
scheme  for  constituents.  There  is  no  questiou  as  to  the  very  suit- 
able nature  of  the  Government  lands  at  Bcnicia  for  such  a  works, 
audit  would  no  doubt  be  dioscn  by  a  proper  couimis.sioa  of  the  War 
IVpartinent.  but  a  speci6c  bill  emanating  from  a  Congrcssmau  to 
establish  such  a  works  in  a  particular  place  will,  no  doubt,  incet  with 
disfavor  for  that  veT>*  reason. 


The  Cliiiion  Government  ts  orgnniiring   an  ezhibiliaKOf  min- 
ing and  metalluigic  machinery  and  iuiplenicnts  at  Santiago,  begin-, 
uiug  on  the  15th  of  March  next,  and  will  transport  free  exhibits  sent" 
there  from  other  countrie.i.     Being  a  Goi-emmeut  undertaking,  and 
by  a  Go^-emmeul  competent  for  such  an  uiidcnaking.  there  will 
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DO  doubt,  be  Eair  and  encouraging  methods  with  liberal  conditions 
fOt  exhibitors.  This  is  a  good  oporttinity  for  firms  here  who  hare 
Iticft  to  be  shown  there.  It  is  unforturiale  ns  to  being  heM  dur- 
fVx  some  lime  as  the  proposed  fail  here,  abo  a*  tu  Uic  atale  of 
bosiotss  in  thiscouncr>-;  still  tliere  arc  maay  reasons  why  vaHou* 
Califoniia  invciitionA  thould  be  sent  there,  when  the  ternu  are  «o 
very  bvornble  and  inexpensive.  We  hope  at  a  Inter  date  to  fitrc 
more  infonnation  respecting  this  exposition. 


The  Unioci  Gas  Knginc  Company,  of  this  City,  haw  constructed 
a  KSk%  engittc  locomotit'e,  that  we  miutl  pronounce,  after  Mmx 
examination,  the  only  well  designed  and  "raUonal"  attempt  of  the 
kind  yet  made.  The  principal  Tcature  of  the  engine,  in  so  far  as  its 
mode  of  op<rrating,  i.i  the  method  of  applying  the  driving  power. 
In  f>ther  eugino  or  locomotives  of  the  kind,  the  propelling  power 
b  ao  applied  that  when  lbc:rc  is  iocmiaol  resistance  from  ascending 
grade  or  other  cauae.  the  engines  "slowed  down"  just  when  an 
tocTtaaed  amount  of  power  was  rcqnired.  As  the  power  of  an 
eogmc  is  directly  as  its  speed,  the  lesult  has  been  that  these  locomo- 
tives have  failed  tinle«s  proinded  with  a  wastefal  excess  of  poivcr. 
In  the  new  engine  abora  referred  to.  Invented  by  Mr.  D.  S. 
Regan,  of  this  City,  there  is  no  change  of  the  speed  and  power  of 
the  engine,  no  matter  what  the  resiHtance  or  ihentcof  movement  on 
the  rails  may  be.  the  engine  goes  on  at  itH  normal  speed  exerting 
fall  force  on  the  dri\ing  wheels.  Itcsidcs  this  there  is  an  intelligent 
and  complete  arrangement  of  the  machinery  with  about  half  the 
ttsual  details  and  tackle  omitted.  This,  if  we  mistake  not.  is  an 
important  advance  in  s  much  needed  s)-stem  of  propelling  stteet  care 
or  any  Idod  of  rail  traffic  by  means  of  petrolenm  engitiesi. 


COMMENTS. 


The  old  word  wjni  subject  of  how  far  one  can  bcooBK  a 
■wdianlc  in  a  school,  has  come  up  again  throagh  an  article  written 
by  Pntficiwir  Torrey,  of  New  York.  The  discussion  is  not  worth 
the  cuodlr.  or  speaking  for  our  day.  is  not  worth  tht  electric  current 
consnmed  in  the  reading.  \Vc  haw  n  very  nnutant  meA.Mirv  of  the 
extent  and  vulae  of  school  training  without  anybody's  opinion,  and 


that  is  the  estimiite  placed  on  diplomas  by  employers.  This  is  the 
constant  aud  iurallible  gauge.  It  may  be  said  tliat  tlierc  is  in 
many  cases  a  prejudice  against  school  training  when  it  is  presented 
as  a  warrant  of  competency.  There  is  but  little  truth  in  tht&. 
People  are  iu  such  matters  governed  by  their  interests,  and  will 
employ  those  who  can  cam  more  than  their  wages.  Discussion  does 
not  change  the  matter  at  all.  The  s'aliie  of  school  traimng.  and  it 
15  a  good  deal,  is  just  as  wxll  known  in  mechanical  e&lablt»hments, 
as  the  price  of  iron  or  coal  is,  and  like  the  coal  and  iron  will  continue 
to  be  bought  at  its  nal  value. 


Mr.  WTiitiicId  P.  Pressinger.  writes  in  the  Nmtmher  number 
the  Engifutring  Afaifasinf,  of  compressed  atr.  enumerating  its  wide 
ttsea,  which  doe^  not  mean  much  in  a  technical  way.  The  uses  of 
almost  any  thing  of  the  kind  arc  wide,  but  the  thing  to  he  noted 
here,  is  the  assertion  that  compressed  air  employed  in  raising  water 
on  the  HVfttem  of  Dr.  Pohle,  attains  an  eEBciency  of  70  per  cent. 
whereas  that  of  a  deep  ufll  pump  is  about  30  per  cent.  This  is 
pretty  good  nonsense  :  but  the  most  striking  part  of  all  i«  that  in  one 
case  a  anpply  of  75  gallons  a  day  wa&  increased  to  300  by  the  buoyant 
or  air  system,  from  which,  aiid  other  things,  we  conclude  that  the 
author's  omnection  with  compressed  air  is  through  the  medium  ofl 
trade  circulars.  Such  vtTitiiig  is  clieap,  or  ought  to  be,  aud  is  only 
worth  the  price,  because  iu  this  case  the  latest  and  mnst  iKttable  of 
examples  in  compressed  air  transmission  arc  not  mentioned  at  all. 
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Some  of  the  ablest  essayist*,  and  let  ns  hope  honest  men,  ha\i*e 
written  of  the  American  Senate  in  a  way  that  causes  thoughtful  peo- , 
pie  coDoen).  In  ooe  anoaymoos  essay  the  leading  Senators 
divided  into  classes,  and  their  names  gi\'>eii.  daa  I  ore  Senators  i 
the  old  theory  and  traditions.  Class  LI,  ptoTessioDal  politicians,  who  J 
bav-e  procured  their  seats  by  "  political  processes."  Class  III, 
who  have  seats  becantw  of  their  wealth.  Class  I\*.  oddities  and 
accidents,  men  who  by  notoriety  have  attained  their  positioDS.  Thisi 
is  not  very  hopeful  and  is  certainly  true,  bat  the  main  fact  of  all  is 
that  this  branch  of  the  Go\-emment  can  be  rendered  inert,  if  not  a 
kind  of  nuisance,  when  personal  intensts  are  set  up  against  pithiic 
noes.  The  late  special  session  must  remain  a  wundcr,  unless  outdone 
by  ftttnrc  ones. 


The  RatlienbcTg  liquor  law,  or  something  verj'  like  it,  went  into 
(brce  in  South  Carolina,  in  July  lost,  and  hns  bad  a  marked  eScct 
in  TcduciiiK  dnrnkenQeaiL  The  Slate,  or  Jt»  ngenbt,  sells  liquors  and 
bcvr  UDtler  cerlaiii  rcitnctions.  so  the  trade  is  there  made  reiuuinalile 
and  respectable.  This  is  the  essence  and  aim  of  the  Gothenbcrg 
syslcm,  or  OS  we  5houId  say.  the  Scandinavian  system,  hccsuw  the 
Xarse  application  of  it  is  more  perfect  than  in  Sweden,  and  drinlcing 
has  been  redoeed  in  Nonray  &3  per  cent.  In  Finland  the  result  it 
much  the  same,  while  in  Sweden  as  a  whole,  the  cETect  has  been  to 
reduce  dninkcniie<ui  :t&  per  cent.  In  this  counlr>',  and  [n  Kn^l^nd 
too,  the  connection  between  drinic  nud  politics  raises  n  prohletn  of 
bow  officers  or  agents  cnn  be  selected  to  act  impartially.  Judicial 
appoint  men  ts  would  be  best,  and  the  best  might  be  very  bad  when 
ft  jt]diciar>-  is  elected.  In  England  drinking  is  made  respectable 
io  a  great  dexrce  by  havhig  women  attend  the  bars  ;  this  prevents 
rowdyism  and  vulgarity. 

The  Amfriean  ShipbuUHrr  contained,  in  a  Tvoent  ntnnber,  a 
portrait  and  some  account  of  Mr.  C.  \.  Griscotn,  of  Phitadelpbia, 
the  president  of  the  Jntcmational  Kavigation  Ootnpony,  that  owns 
the  Red  Star  Line  of  sleamers  between  lUiiUdelphia,  .■Vnlwerif.  and 
Hollanii  ports,  also  the  great  Innun  Line  between  New  York  and 
Liverpool.  The  International  Company  controls,  as  the  .^MipbuiUtr 
claitna,  "alorge  portionof  thetrans-AtLinttc  tradcof  thcwor1d"and 
bow  does  it  happen,  one  will  wonilrr.  that  this  great  Gm  is  almost 
unknown?    Our  answer  ts  that  under  our  bcncBcent navigation  Ia«-B 

American  onmer  mu.st.  or  does,  sail  bis  ships  under  a  foreign  flog 
hardly  dares  to  let  it  be  known  that  he  is  an  owner.  The  some 
thing  applies  here  oq  this  Coast,  one  line  of  steamers  nwncd  b>-  oar 
ciltzens  u  sailed  under  the  ptii^tant  f1.it;  uf  Hawaii.  This  tit  a 
queer  method  of  encouraging  American  shipping.  Mr.  Oriscoin 
in  any  other  country  would  receive  proper  recognition  for  his 
cnterpriic.  


Mr.  Lln>-d  Wise,  the  well  kiiowu  patent  agent  in  London,  read  a 
tper  oa  the  .subject  of  **  Patent  Laws ' '  at  the  World's  Coagrcia  oT 
itent*.  at  Chicago,  on  October  tlth  lost,  in  which  be  sngKects  mb- 
stantially  what  we  have  dorw  a  number  of  times  in  this  Joaroal, 
namely:  Thai  official  cxiuninatton  should  not  inx-olx-c  the  power 
of  "rejecting"  an  applicatioa,  when  the  allowance  of  a  petition 
gives  t»  guvanlcc  of  validity.     He  snggesta  that  an  applicant 
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should  be  called  upon  to  disclaim  aud  amend  lo  meet  any  references 
given,  and  should,  as  he  takes  all  the  risk,  decide  if  be  wauls  Uic 
patent  to  iss-Jt  That  the  power  of  rejecting  cases  does  not  lead  lo 
valid  patents  is  sufficiciitly  proved  in  this  country,  where  legal  con- 
tests over  novelty  arc  wore  (requcnt  than  where  do  system  of  rejecting 
exists.  niKl  where  the  applicant  himself  elects  as  to  the  issue  of  his 
patent  with  its  record.  Another  suggestion  of  the  author  is  that  the 
tenii  of  a  patent  should  depend  on  annual  payiiieuts,  the  aggregate 
of  which  <«hould  not  exceed  present  fees.  This  would  be  a  mefins  of 
weeding  out  inert  and  worthier  patents  and  preventing  some  serious 
abuses  that  now  exist. 

By  an  erratic  wave  in  the  financial  department  we  were  able  to 
dine  recently  at  a  French  restaurant,  and  made  it  tiie  occasion  kr 
sonic  thoughts  on  the  waste  of  food  in  this  country'.  What  a  terrible 
fact  it  is,  tliat  at  least  a  half  of  the  food  served  at  hotels  and  res- 
taurants ill  the  "Aiiicricau  style"  is  wasted.  It  is  a  mockery  of 
apppetitc  and  digestion  too,  to  be  i^rved  with  a  pound  and  a  half  ol 
lieef  or  other  meats  in  one  coarse,  and  nothing  to  follow,  with- 
out paying  for  another  tiieal.  The  whole  system  of  Aniericau  res- 
taurants s>:x:ins  lo  be  bnse^  on  the  idea  of  hunger  and  impccuniosity, 
with  a  saving  of  attendance.  Any  one  or  two  courses  makes  n  meal, 
and  as  many  trips  for  a  waiter.  More  thau  this  is  considered  display, 
and  calls  np  a  long  bill  for  food  wasted.  In  the  restaurant  at  first 
alluded  to  we  disco\'ered  an  improvement — a  reduction  of  quantity 
and  an  increase  of  quality.  One  can  eat  as  much  as  is  served,  and 
therein  U«  a  satisfaction.  The  French  may  not  know  how  lo  col- 
onize, but  they  can  cook. 


i 
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A  timber  jonmal  in  HuflTalo,  X.  V..  has  discovered  that  tlic  bal- 
ance of  mankind  nre  irre.spon«iblc  demagogues,  and  that  the  "  fig- 
ares  are  all  wrong."  That  the  producer  is  constantly  giving  away 
his  profits  to  his  workmen.  We  have  not  read  tlic  article  very  care- 
fully. It  would  be  a  waslc  of  time.  Here  is  a  quotation  :  "The 
producer  who  recei\'ed  glOO  for  a  given  amount  of  these  articles 
(food,  fuel,  metal,  etc.).  in  1S40,  recei%'ed  in  I8il0,  after  half  a  cen- 
tury of  investment  and  ex]>crimcnl,  only  £03.60  for  the  same 
amouut. "  One  would  think  that  if  he  received  one  half  tlie  amount 
in  1890  there  would  be  a  fair  chance  of  his  prdfits  being  greater 
then.  In  many  products  the  valuer;  changed  as  from  four  to  one  in 
this  period.     But  this  aside,  we  think  that  a  cootparison  of  cost  on 
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•mtle  prknt  with  wagts  in  IftiO  with  1890  ix  the  noftt  remarkable 
economic  prnpoAEtiun  prvtiented  to  thU  time.  That  wiikm  Incrraivd 
t*  bat  natQral.  It  U  the  writer's  &«siitnptioii  that  iluriog  the  tirmr 
when  human  wautx  and  rcquirentenLs  have  vastly  iucraucd,  such 
rncnriLoc  pcrtaiii*  only  to  thiiw  who  employ  labor,  the  workmiin  him- 
self baWng  no  right  or  pert  in  new  wants  and  conifottA. 


The  number  of  ^eal  skins  taken  (hiring  the  past  year.  V.  S.  Con- 
sul Ueyera,  at  \'icioria.  II.  C.  Mlimaten  at  100,000,  which  means 
the  dauithtrr  of  not  kw  than  200,000  acali),  it  occouniA  of  (he 
nelbo^  are  correct  The  extenninatiori  of  the  fur  seal  IHIk  it  only 
•  qotctioii  of  timo,  and  a  short  time,  under  the  incentive  of  |113.00  to 
$15.00  apiece  for  the  skins.  The  murder  of  animals  by  mankind  is 
fiendish,  and  ti  lucraciw  price  for  their  pelts  is  the  doom  of  a  species. 
The  baffalos  afford  an  example.  We  can  i^mcmber  when  in  any 
Western  or  Sonthem  city  a  bolEalo  "robe,"  meaning  tlic  hide 
tatine*!  wlih  the  fur  on  it,  wa*  trorth  f  l.fiO,  Xow  ihe  same  thing, 
if  auamatilv  at  all.  waiild  be  worth  SIO.OO  lu  5541.00.  Of  counw  no 
bttlbk)  could  last  long  under  snch  a  bribe  as  that  for  his  destruction. 


The  Twelfth  Annua!  Convention  of  the  Anjcricnn  Street  Railway 
Anociation  net  in  Milwaukee,  Wis.,  on  the  ISth  and  SOth  of  Octo- 
ber last  ;  the  attendance  wan  abont  600.  The  pmcccdtu|(«  included 
ratioas  technical  papers,  a  hnsiness  report  and  a  hanqnet  The 
rtwones  for  the  year  were  J»9,6(!3.7?  and  the  expenditures  JW.Ml.W, 
whtdi  indicates  the  extent  nnd  importance  of  the  luauciatioiL  The 
membership  seenu  to  be  made  up  of  street  railway  companies,  u 
well  B«  individoals,  and  of  course  has  in  this  M-ay  rcsotirccs  not 
ooDunoti  to  such  orsnniiations.  The  proccrdtngn,  or  work  of  the 
society,  deals  with  nil  that  pertains  to  street  railwa>-s.  technical,  leg- 
ulativc  nnd  econotnicnl.  It  is  a  vast  interest  that  ha:^  managctl  to 
exist  without  mnch  antagonism  in  all  the  cities  of  the  union, 
altbotlgh  more  nearly  and  intiuialrly  connected  with  private  inlenrts 
than  the  oommcrdal  and  intcr-atate  Uiks  are.  Tbc  manaKcmettt  b 
mote  fetponsiMe,  being  m  inoat  cases  in  the  hindii  of  a'tixens  and  tbc 
wipwate  property  under  control  of  muniripal  authority.  The  fiuK 
chan^nj;  mrthodH  of  propulsion  now  occupy  a  foreaxat  piice  io 
tbc  ddilicrationa  of  tbc  sodety  abo^T  named. 
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All  over  the  world  t1i«re  is  an  epoch  of  imbecile  snd  vindict)\*c 

adniinUtration.  The  legislative  function  seems  to  bttve  been  swallowed 
up  in  nien'H  passions  and  foolishness.  Ku^iia  and  (lenuany  are  con- 
lending  with  each  other  to  destroy  their  coiiiiuerce.  like  two  children. 
Braztl's  president  has  umlcrtaken  the  role  of  a  dictator  and  pro- 
voked civil  war.  Italy  is  bankrupt  in  trying  to  emulate  other  great 
nations  with  an  arnianienl  that  may  prove  her  destruction.  Englood 
bait  her  two  legislati\-e  bodies  in  coalli(.-t,  and  the  United  Slates  is 
trj-ing  to  make  inoticy  by  law.  The  Democratic  President  is  being 
anathematized  by  hi»  party  for  not  being  a  politician.  Sweden  and 
Norway  are  contmding,  and  a  war  io  l-Iurope  is  portended  bj-  alli- 
ances and  fireworks  of  one  kind  or  another.  The  great  changes 
wrought  in  the  social  conditions  of  mankind  are  half  a  century  ahead 
of  luw-niakeis  and  the  governiug  eletDcnt,  which  is  going  backward 
instead  of  forward. 


I 


Engineering   Xoxe^. 

It  r€<5uires  1,100  horse  power  to  supply  the  new  sitation  of  the 
Boston  and  Maine  Railway,  at  Hoslon,  with  the  required  current  for 
lights  and  for  other  purposes.  The  machiticry  will  be  made  by  the 
Wcstinghou.-u:  Conipniiifs,  the  engines  being  directly  connected  to 
the  dynamo  in  the  well  known  style  of  that  ctHupauy.  Tlicre  will 
be  4,009  incandescent  lights  for  interior  service  at  the  atation.  Salt 
water  is  available  for  condensing,  and  the  Kulklcy  type  of  coudensers 
will  be  employed.  The  draught  of  the  furnaces  will  be  caused  by 
Cans,  the  chimney  being  only  55  feet  high,  and  tn  this  feature  is 
a  novelty  that  will  be  wittclicd  with  intercut.  The  draught  is  in  this 
way  placed  at  absolute  contrul.  and  the  expeniK  of  a  high  chimney 
is  saved. 


It  i.4  not  commonly  known  tliat  a  i-ertical  ladder  is  more  easy  to 
ascend  and  descend  than  a  leaning  one.  Our  attention  was  first 
called  to  this  &ct  in  the  irrigation  pits  in  Califortiia.  These  arc  from 
30  tu  SO  feel  deep,  sometimes  more,  and  arc  sunk  so  the  centrifugal 
pujupiug  machinery  can  be  placed  within  lifting  di.staitce  of  the 
water,  which  \a  obtained  from  bored  welU  iu  the  bottoms  of  the  pits. 
A  vertical  ladder  leads  from  the  top  to  the  bottom,  with  spaces  iW 
about  20  inches  between  the  bars.     It  is  less  labor  to  go  up  or  down 
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'one  of  these  U-'.  "  feet,  Ibati  it  is  ti>go34>  feel  on  a  leaning 
ladder.  Tlic  iv.i~  >ii  •<  Uut  botb  tbe  omts  nod  legs  arc  tHCmubt  iutu 
Qs€  ID  raising  or  lon-criiig  the  body.  The  arms  aloue  are  almoott 
incftp>bl«  of  ni&ing  one  by  steps  or  stagets  nnd  tbe  Icfls  lirr  out  at 
20  to  40  ste|)ft,  but  aims  and  IcRS  logtlher  cnn  cuily  makr  one  hun- 
dred steps,  or  lifts,  for  a  strong  per>oD.  A  slight  inclination  t&  bet- 
ter tliui  wrlicnl,  but  is  uot  easily  oUaiiied,  nnd  the  venical  Udden 
answer  very  well.  _^^ 

Some  oT  our  readers  will  reinenilter  the  critictfuui  paued  upon 
ibc  machinery  of  the  cnti^cr  CAim/ro  when  .^hc  was  built  about  nitK 
yean  iqjo.  She  wa.s  Gtted  out  with  brick  mrtiace»,  modified  beam 
eneiucs,  and  «  lot  ot  otIi«r  no\-eUie&  that  trat'ei^ed  conittioo  praetioe 
(if  Ilic  time,  and  now  after  eight  years  of  ser\-ice  at  a  ^leed  of  ciKbt 
to  ek-vcti  knots  an  hour,  she  must  be  iitri|>pc<t  ol  e^'er)■1bi■lg  m  tlic 
way  of  motive  power,  and  rvbuiU  at  a  cost  of  nearly  half  a  mtUloci 
of  dnllars  There  should  be  some  way  of  keepiog  personal  "  fadt" 
out  of  tlie  public  service  and  the  treasury,  aud  ibe  best  way  to  do 
this  in  to  see  that  a  competent  chief  officer  presides  o^-cr  the  Uurcau 
of  Steam  linxiuevring.  such  a  raan  an  the  present  one,  who  has  the 
good  iudgmcot  and  practical  ktiowlcdge  to  make  bim  coaser\-ativc. 
We  have  had  no  "  faJs  "  for  six  or  seven  years  ■pa*t.  being  happily 
rid  of  thera  hy  the  appoinlmenl  of  Commodore  Melville,  as  chief  of 
tbe  Bureau  of  tileam  Engineering. 


Tfac  Anxrican  makcn  of  bandsaw  milU  having  now  developed 
about  all  the  "kinks"  and  requiremcnUi  t>f  lliese  important  implc- 
nienti)  should  begin  to  desi'ijn  them  iii  some  lonn  that  is  not  off't'nfii\*e 
as  to  symmctr)-.  Tbcsentachtnes,  as  now  made,  violate  all  the  ethks 
of  <ksigu,  and  unnecessarily.  TIic  strains  are  tolerably  constant,  a 
good  deal  more  ao  than  in  most  other  machincii.  and  fall  in  nearly 
tnic  lines,  hut  the  fruminK  a»d  main  memliersot  tbe  machines  \va\x 
about  OS  much  symmetry  as  a  brush  pile.  The  small  machine^  \vcre 
at  fimt  equally  its  lud.  unlil  RicImrdH.  Tlinme  &  Co..  al  Philadel- 
phia, in  IA70.  produced  what  they  called  the  "G  frame."  thai 
fenaed  a  throat  for  the  timber,  aud  graceful  cnn'cs  met  all  tbe 
poiiila  of  strain  and  support.  The«e  machines  have  since  been 
copted  all  onr  the  world,  generally  with  ooroi-  modificaiiou  in  Urn 
cpuotiy.  wluTc  the  design  was  patented,  The  band-saw  mill  neoU 
rc&eming  in  the  same  manner. 
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Engiuwr  Jooes,  of  the  salt  water  department  ot  N.  P.  C.  Railway 
Conipant',  who  u  an  old  veteran  in  various  kinds  of  scnHce,  tells  an 
■muAitigtitory  of  twenty-five  years  ago,  wlieiihe  wasintheNcw  York 
aud  Panama  service.  The  engineers  wanted  xhv  skipper  lo  tnke 
down  the  ynids  and  stov  thctn  on  dccic  ont  of  the  wind.  "  The 
saiLs"  said  engineer  Joiick,  "  were  a  iiulsatice.  If  the  wind  was  on 
the  beam  we  laid  ov(>r  with  one  wheel  in  the  air.  If  it  was  abaA 
wc  ran  away  from  it."  The  skipper  contciidctl  that  lo  lower  the 
yards  would  disfi(;ure  his  \-essel,  liesides  four  knots  of  speed  must  b« 
counted  to  thi:  sails  with  a  fair  wind.  The  argument  went  on.  until 
one  day  sn  accident  disabled  the  engines  for  a  time.  There  was  a  fair 
wind,  aud  all  cuovas  was  s«t,  with  a  result  of  less  than  two  knots 
an  hour.  This  "  settled  it  i "  the  yards  came  down,  and  as  engineer 
Jones  asks,  "Where  are  the  yards  now?"  "Canvas  is  no  good 
mixed  up  with  a  steam  engine.  It  belongs  by  itself  at  sea,  other- 
wise belongs  ashore." 

Admiral  V.  H.  Colonib.  of  the  Royal  Navy.  Great  Britain,  has 
written  for  the  North  .■tmerican  /icz'i'ai',  au  article  on  '"  Battle  Ships 
of  the  Future  "  that,  taken  as  a  whole,  is  a  chiim  that  the  round  of 
modem  inveiilioiis  iu  war  ships  are  outgrowths  of  mutable  ootiom, 
conceits  atid  fashions,  and  that  there  is  uo  science  in  the  matter. 
These  are  not  the  Admiral's  words,  hut  an  inference  from  hb 
remarks,  and  is  a  confirmation  of  preconceived  opinions.  The 
changes,  if  nothing  more,  in  naval  armaments,  arc  enough  to  show 
that  there  ts  not  even  one  single  pnndplc  that  is  determinate  smd 
settled.  The  only  permanent  thing  the  Admiral  can  discover  is  a 
battle  ship,  and  this  not  because  of  her  construction,  but  her  place 
in  defence  and  the  analogy  to  a  fortress.  The  sures.t  way  ont  of  the 
present  dilemma  is  for  the  dilferent  nations  lo  stop  expetHJing  money 
on  war  ship-i.  and  devote  it  lo  some  more  rational  and  humane  pur- 
pose. A  compromise  would  Ije  erulsers  arranged  for  commercial 
uses  and  convertible  for  oflfcusivc  purposes  iu  case  of  war. 


A  discussion  has  been  going  on  iu  the  .tntfn'can  Jifaehiniii  axtx 
the  problem  of  supports  or  legs  for  machine  tools,  especially  lathes, 
and  from  it  one  would  think  that  thi>>oId  subject,  "thrashed  out" 
twenty  years  ago  by  Prof.  John  E.  Sweet  and  others,  could  be  laid 
to  rest,  but  here  it  comes  up  again,  and  in  a  form  to  indicate  that 
tic  writers  are  nt  the  beginning,   or  have  hardly  arrived  thert:. 
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beoiiMc  the  forra  or  \tgs  is  discnsscd  ifld«p«id<nit  of  tb«  natitre  of 
tbc  fo(itidation»  on  whtch  tlicy  Htand.  The  Aiucncan  ibrm  in  riRht 
Tor  •  floor,  and  wronf;  end  ap  Tor  an  inflexible  Toundatiun.  The 
Eugliftk  fonu  is  just  tli«  reverse,  rtt(h(  for  a  magoury  fouudation  and 
wrong  end  up  for  «  floor.  It  all  depends  on  wlictbcr  a  foimdatioo'i 
rigidity  is  to  be  communicated  to  the  frames.  No  oue  KeiUK,  how- 
ever, to  consider  thnt  four  aupptirtit  nti  any  but  an  iiiSextble  C)uti<U' 
lion  iawrodx  in  any  cast,  ami  that  there  shonld  be  thm  bearing 
points.  This  Ptoreasor  Sweet  once  pointed  out  by  referring  to  a 
three-leg  stool  that  always  stand<i  firm,  each  leg  taking  its  pnipor- 
tkm  of  tbe  weight. 

People  are  Mmctlmcs  puzxtcd  to  know  why  ' '  induced  draught  " 
is  not  enipIo)-ed  instead  of  "  forced  draught "  fpr  steam  famacc*.  It 
seems  the  same  thinR.  and  is,  if  we  consider  only  the  pflssage  of  a 
current  of  atr  tlirougb  the  fn^te-t  and  tirr,  hut  llienr  ii  another  coa- 
ditton  in  the  case.  By  a  forced  draught  or  a  cliMed  fire  room,  a*  it 
is  commonly  called,  the  air  is  compressed  iii  I'olanie,  while  with 
Induced  draught  the  oppo&ite  takes  pUce,  the  air  i*  attcnunlcd. 
The  nitupnssion  n{  air  tii  ftiniaces  is,  we  Imagine,  to  ivcriw  tiiore 
■ttealion  in  fulnre.  where  forced  liring  is  expedient,  If  means  an 
emplaycd  to  crrnte  an  artiflcinl  draught  a  chtmnry  is  of  do  u«c  for 
that  purpose,  is  indc^  nii  objection  tn  so  far  as  creating  a  draoght 
and  ran  l)e  limitt^I  in  height  to  what  it,  demanded  to  carr}-  off  the 
amoke  and  spent  gases.  A  plant,  now  hcttig  ertctcd  iu  Hostoa. 
Maaa.,  onthtsplaD,  has  a  chimno'  cxtctKling  only  a  short  dt»Unce 
above  the  roof  of  the  buildings. 


Another  railway  tuuoel  is  to  be  bored  tlirough  tbc  Alpa,  twelve 
miles  long.  For  tbc  Jnra-Simplon  Railway,  to  lie  called  the  "  Sim- 
plon"  Tumwl.  The  contract  han  been  let  to  two  finna,  one  in 
HamhuTg  and  the  other  in  Zurich,  both  of  which  have  had  experi- 
ence in  tiiicb  work.  It  took  13  years  lo  make  Moat  Cctiis  tunnd.  at 
a  rate  of  about  l&  feet  each  day  of  10  boarK.  at  a  cost  of  fl.130  a 
yard,  or  £:i7e.tW  per  foot.  Before  completing  the  wuik  the  air  drills 
aiMl  otiicr  improveuicnis  doubled  the  rate  of  the  work  attd  rcdtKed 
tbc  cost  to  $341.Ca  per  foot.  The  Arll»rg  tunnd  was  bored  at  the 
ratr  of  97  feet  a  day  at  a  oo«t  of  $180  a  foot  Thv  new  tannel  will 
be  made  at  n  much  lower  cost,  no  doubt  The  time  for  constrDctioa 
> set  fur  GO  months,  and  tbc  cost  at  about  ;i^ll,uoo,000.      tt  seons 
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straage  to  read  of  the  preparations  of  such  commercial  connections, 
and  at  the  same  time  of  the  preparation  for  war  between  the  trans- 
Alpiiie  coHiiiries.  Ii  is  to  be  hoped  there  wiU  be  ttinocls  enough 
there  some  day  to  prevent  war. 

A  twenty-loa  fly  wheel,  one  out  of  three  that  have  recently 
Eojlcd,  went  to  piectrs  at  a  power  station  in  Brooklyn.  N.  Y.,  in 
tjctober,  wreckiiitf  e^-erything  in  the  \-iciiiily.  There  were  various 
conjectures  respecting  the"  cause,  hut  not  among  the  explanations 
any  mention  of  the  fact  that  .such  wheels  are  driven  close  up  to  the ; 
bctor  of  s«fely.  The  Government  impose?!  ie«Lt  of  certain  slenm 
boilers,  and  vere  it  not  for  the  patcmsl  idea  of  such  regulations 
there  is  equal  reason  for  some  kind  of  reslriciiou  on  the  speed  of  j 
c«s>-iron  lly  wheels.  It  its  seldom  on  this  Coast  that  niiikcTs of  steam 
engines  approach  the  SO  feet  per  second  limit,  but  we  found  one  case 
recently  where  a  wheel,  and  a  dangerous-looking  one  at  that,  was 
miming  nearly  tOO  feet  a  second  ou  the  rim.  It  was  an  lioAtem 
made  engine,  with  a  gait  fixed  by  competition  no  doubL  Cast  iron 
in  the  hands  of  any  but  skilled  and  conttcientious  fonadrymeo  is  a 
treacherous  material  (or  wheels  to  be  driven  at  ibe  speeds  now  com- 
mon, and  our  ad%*ice  to  those  purchasing  engines  i^  to  stipulate  for  a 
speed  test  of  doubtful  wheels  at  the  risk  of  those  who  farni-sh 
IbcDi.  

We  have,  for  three  years  past,  urged  with  such  force  as  a  joumal 
can  employ,  the  attention  of  stenm  engineers  to  the  impulse  fortn  of 
engines.  The  successful  application  of  this  principle  to  waler  wheels, 
on  this  Coast,  should  contain  a  hint  in  respect  to  steam.  At  this 
time  the  de^-clopmenl  of  impulse  engines  seems  to  be  tn  the  haiutt  of 
Dr.  Lava!,  of  Sweden,  the  Hon.  A.  C.  Parsons,  iu  England,  and 
Messrs.  Dow,  of  Cleveland,  Ohio.  We  mean  in  respect  to  both 
practical  aiul  scientific  treatment  of  the  subject.  There  have  t>een 
many  impact  engines,  from  that  of  Hero  down,  bat  until  the  injc^Mor 
opened  up  oew  laws  respecting  the  power  of  \*aponred  Suids,  there 
was  only  experiment  of  a  discoutaging  kind,  tn  the  Parsons  and 
Dow  engines  the  steam  »  applied  under  high  pressure  and  expended 
while  acting,  while  Dr.  L«\-al,  who  Kcms  to  ha\-e  the  best  of  it  juat 
nov,-,  expands  the  steam  down  to  the  atmosphere  before  applying  it 
on  the  wheel  or  engine.  Both  he  and  Mr.  Parsons  are  close  Ishind 
tbc  commoa  expanding  steam  engine. 
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Tb«  o«fr  m^nes  an  the  Corlisa  plan,  nude  for  the  Ports  Con- 
pressed  Air  Co.  by  M.  Sclmcidcr  St  Co.  of  Crucsot.  Frantx.  arc  four 
in  nutnbcT,  of  3,000  hone  power  each,  iriple  expanding  and  con- 
densing:. The  <ipecificatioa!i  contain  many  cotidiLioits  tbnt  will 
scctii  rt.tky,  but  there  is  little  fear  of  mislakc  witli  timt  fnmoiu  coiQ' 
pony  that  «mipIo>-«  10,000  men.  Tlie  ffitarnntce  of  fuel  wa»  1.S4 
pounds  pes-  hour,  of  briqnelte  c-oal  for  each  hor«e  power,  tnals  to  \»A 
Tor  irtght  hours  or  more.  The  initial  Mcam  pTmsttn;  is  \»0  poands 
per  Inch,  generate*!  l>y  wiiler  tube  steam  boilers.  The  air  presmrc 
operated  agaiiist.  is  141  pounds  per  inch.  One  tnal  of  these  engines 
toak  pUtce  in  Januiir>-  last,  all  olMctratiua-i  and  data  \x\af,  taken  in 
duplicate  hy  two  wris  at  enginecm.  DtoKnuns  were  taken  from  e»ch 
C)-tlihicr  rx-cry  half  hour,  aud  the  springs  tesled  each  time  a  diagram 
was  taken.  The  horse  power  during  tbe:sc  cxpenments  was  1.000*, 
for  each  engine,  nnd  the  coal  cott»iinipttou  only  l.-U  pounds,  The 
ptoporlioti  of  work  done  ou  tltc  air  piston  was  00  per  cent,  of  that  m 
tbv  stcaiti  pistoiM.  This  mult  is,  no  doubt,  in  advance  of  any 
odlcr  up  to  this  liinc. 

Mr  Penis,  the  Pittsburg  civil  engiitcef.  nho  desifoed  the  great 
wheel  that  bears  bis  natne.  nnw  propooes  a  dkitc  permanent  work  of 
analogotM  nature,  a  cantilever  bridge  ncrons  the  Ohio  River  at  Cin- 
cinnati, Ohio,  with  a  dear  span  of  l.«OC>  feel.  This  will  be  9(10  feet 
of  projectton,  so  to  call  it,  and  much  more  of  a  feat  than  building  a 
'*U)Wcr"  of  that  height,  or  twice  that  hdgbl.  one  may  aay. 
"Cantilever."  iu  a  tccbiitcal  «en>e.  meanit  a  projecting  lever  bal- 
anced, or  nearly  m.  on  a  fulcrum  or  pier,  the  load  tbcrcoB  repfc 
acoting  a  '  *  canting ' '  force  ;  iu  other  words,  a  Qat  arcli  with  roller- 
enoc  enough  to  stand  with  bat  little  aid  from  the  "ke>'  stooe." 
Such  bridges  are  commonly  compound,  pailakiug  of  both  the  prin- 
ciples of  an  arch  and  Icvxr.  At  Cindniuti  the  variations  uf  lerd  in 
the  river  are  more  than  80  feet,  and  a  hundred  more  t»  reqniml  fix 
It  chimneys. 


A  notice  and  drawing  of  a  new  Tce-aqnaiv,  with  some  kind  of  an 
i4iustiiig  head  for  angles,  one  device  onX  of  dosetu  tlul  have  been 
proposed  and  adopted,  admits  of  the  following  comment :  A  Tee* 
Mi»ai«  b««d  needs  no  adjustment.  It  should  be  solid — s»  aoUd  as 
poasible,  and  if  diagonal  lines  art  to  be  made  a  separate'  a(|uare 
abotild  be  employed.  All  these  adjustable  doable  fnnctioQ  iqttani 
•R  m  anaie  and  »  deliKiiou.     Np  good  pracUoHl  dmagbmna  feolS 


ess 
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with  such  thing!!  in  mncliine  work.  There  is  ne^'er  any  assurance 
that  any  "  adjustable  "  tiling  is  true,  and  it  is  in  the  line  of  mnchine 
combinatious,  that  atx:  much  tht  same  as  machine  abominatioiis. 
What  ne  require  at  thit^  day  is  "separation  ''  in  both  machine  and 
hand  impleincuts,  and  our  recommendation  is.  to  not  only  provide 
fixed  and  movable  squares,  but  separate  iiistrumetits  for  pens  and 
pencils,  and  spend  no  time  in  adjusting,  converting  and  changing 
anything  when  avoidable. 


Col.  T.  C.  Mendenhall,  superintendent  of  the  V.  S.  Coast  Sun-cy 
oflSoe,  and  of  weights  and  measures  for  the  Go\'emment,  announced 
at  tlie  Hiigiiieering  Congrttw  io  Chicago,  on  August  Isi  of  this  year. 
that  the  Bureau  of  Weights  and  Measures,  with  approval  of  the 
Tiea&uiy  Department,  would  froni  April  &th  recognize  the  meter  and 
kilogram  as  fundamental  standards,  and  the  Knglish  yard  and  pound 
as  derived  therefrom.  Tliis  is  the  official  adoption  by  the  Govern- 
ment of  tbcse  nnils,  and  vill  to  some  extent  promote  their  inevitable 
acceptance  at  no  distant  date  in  this  countr>'.  The  kind  of  patriot- 
isiu  here  and  in  England  that  urges  the  retention  of  irrational  units 
of  measure,  just  because  a  better  system  originated  elsewhere,  is  of 
tltat  cheap  kind  that  commonly  has  notoriety  for  an  excuse.  Some 
of  the  arguments  in  fuvot  of  the  Hnglish  system  of  lineal  measure, 
especially  iu  that  country,  are  as  illogical  as  Mark  Twain's  disscrta- 
lions  on  scientific  subjects — the  length  of  the  MissJ.ssippi  River,  (or 
example.  

It  seems  strange  to  lind  long  dissertations  on  the  be«!t  waj-  of 
supporttng  water  wheels  on  steps  beneath  tbem,  and  very  little 
respecting  the  resistance  of  end  thrust  of  marine  screw  shafts. 
Tnidition  ha<;  left  us  the  legacy  of  A  "  [ociist  block  boiled  in  tallow  " 
as  a  means  of  supporting  a  water  wheel,  and  it  seems  impo&rible  to 
abandon  the  idea,  mainly,  we  imagine,  because  it  is  cheap,  and  the 
maker  of  water  wheels  in  this  manner  awid-s  the  <>3cpense  of  provid- 
ing proper  means  of  sttstaining  his  wheels.  If  we  mistake  not. 
Uriah  Boyden  supported  his  famous  Pourueyrou  wheels,  at  IfOwell, 
Mass..  by  thrust  collars  above  the  wheels,  with  only  lateral  guid- 
ance beneath.  These  wheels  have  been  in  use  thirty  years  or  more, 
and  it  is  about  time  that  the  wooden  step  was  relie\'ed  of  weight  by 
more  eflbctivc  and  accc:<5ible  means  of  taking  the  thrust  The 
milkers  of  marine  engines  have  gone  through  all  the  various  coo* 
trivances  to  resist  thrust,  and  liavx  settled  down  to  where  theory 
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{loiaU,  uatucly  :     The  •tucfaces  tlint  receive  pressure  sbould  more  it 
the  siiaic-,  or  nearly  tlie  -suuie,  velocity  ovvr  thvir  wholi:  an:a. 


The  WiUiin's  8iai{k-«ctinK  cotnponml  engine*,  sliown  at 
CfaicAgo.  will,  no  doubt,  bear  thiit  ui  suRKCsttog  imprM-ementft  in 
tbi«  countr)',  espedRlly  in  respect  to  electric  sutioas  where  i  ttutobcr 
of  cnipiic*  and  gcitcriilors  an  emiiloycd.  The  ctutoia  b  with  tbew 
cDgiiies  In  pcrfonii  regnUtkm  with  one  of  ■  fCrioi.  leaving  otbcr 
RigincR  to  vorlc  at  a  coiixtAnt  lond,  Bnd  whenn'cr  the  quantity  of 
cmrenl  will  admit  it,  cut  out  one  crtKinc,  taking  the  next  one  to 
gowm  or  provide  for  vnriatioii  in  reaitttance.  Whetber  this  has  been 
done  in  Che  case  of  other  high-^peed  eitgine  plants  ve  do  not  knov, 
bnt  it  seems  n  very  excellent  system  in  so  far  as  the  economy  of 
Meant,  nml  iti  uniformity  ofspeed.  In  any  cutcs  whi-rc  cloiw  irifala- 
titiQ  is  re<tuired  it  might  be  a  good  arrangement  to  provide  a  ftpeciat 
auxiliary  cngioc  to  t>nkc  care  of  tbcviriations  of  load. 


In  a  recent  btofrmpltical  notke  of  William  Munlock,  the  invmtor 
of  gM  liKhting,  and  Btiutton  &  Watt'ti  main  awpoant,  it  in  claimed 
he  nude  a  rotary  eiiKJtw  that  "  mo  for  thirty  >-ears  and  worked 
well."  If  thb  in  Ml  it  was  a  misfortune,  becaiuie  of  encoungtaK  > 
numerous  progeny,  most  of  which  n-ill  udt  run  as  many  day*  a> 
Blitrcktck'ii  did  yca».  At  Murdock's  time  there  was  tM  such  knowl- 
edge as  exists  now  respecting  the  iliflerence  between  rotary  and 
tcciprocaling  engines,  rtill  not  one  inventor  in  twenty.  ])c(bdps  not 
one  in  a  Iiuulred,  considers  the  diflerencc  between  variable  nnd  tiai- 
forni  i^ocity  in  sliding  joints.  If  the  bearing  aurftces  or  sieam 
joints,  so  to  call  tbcm ,  in  rotary  engine*  moved  at  an  anifara  speed 
upon  each  other,  a»  the  pistons  of  reciprocatiui:  eiitctues  do,  llnr* 
dock  would  liflve  another  foundation  for  bme  equal  to  his  gas*mak- 
iug  diMxrvcry.  Wc  con.  howc\'cr,  hardly  expect  thftt  he  could  have 
discovered  thiii. 


Electricity. 


NOTES. 


Mr.  A.  E.  Dolbear.  io  speaking  of  tlie  new  process  of  etectric 
heating  discovered  in  Germany,  says  : 

' '  The  commercial  importance  of  this  process  appears  to  be  consid- 
erable. For  instance,  a  blacksmith  could  dispense  with  his  forge, 
and  have  substituted  for  it  a  tub  of  soapy  water,  with  a  carbon  plate 
a  foot  square  permanently  immersed  in  it,  which  could  be  switched 
into  n  common  i ii en n descent  light  circuit,  and  a  pair  of  tongs,  propi- 
erl>'  insulated,  al^u  connected,  by  a  flexible  eooductor,  to  the  ;>auie 
circuit.  With  these,  a  rod  of  iron,  say  half  an  inch  in  diameter,  can 
be  raised  to  a  welding  heat  in  ten  or  fifteen  seconds,  at  the  cost  of  • 
three  horse-power  for  that  time." 

If  these  "quantities"  are  correctly  given  the  commercial  fact  is 
more  than  important.     It  is  revolution. 


^ 


It  has  been  claimed  recently  in  technical  journals  that  the  Amer- 
icans, while  fully  up  and  in  advance  in  most  branches  of  electrical 
science,  were  far  behind  Europe  in  storage  batteries  or  the  accumu- 
lator system.  This  may  be  true,  and  indeed  must  be  admitted  in 
respect  to  the  use  of  -such  batteries,  but  is  not  likely  to  remain  true 
much  longer.  There  is  a  wide  activity  in  the  direction  of  electrical 
storage  batteries,  all  over  the  countrj',  and  some  very  important 
features  have  been  recently  added  in  this  City,  also  experiments  con- 
ducted in  respect  to  street  propulsion  that  promise  well.  On  the 
whole  there  is  but  one  discouraging  feature  in  the  matter  of  accu- 
mulator batteries,  and  that  is  the  slight  divergence  that  many  years 
of  inve.stigation  has  carried  the  art  beyond  where  Faure  left  it,  and 
that  i>eroxide  of  lead  has  remained  almost  alone  the  only  active 
material  for  such  batteries  discovered  to  this  time. 


One  of  the  Edison  Electric  Stations  in  Xew  York  has  been  fitted 
out  with  storage  batteries  to  equalize  the  load  on  the  engines  and 
generators,  a  method  applied  in  a  great  many  cases  in  Europe. 
There  are  UOcelJs.  weighing  750  pounds  each,  ot  1,000  ampere  power. 
The  cells  are  48  >,  21  X  l'>  inches,  and  the  discharge  from  the  bat- 
ter>-  has  a  normal  rate  of  200  amperes  and  a  possible  rate  of  600 
amperes.     Mr.  C.  O.  Mailloux,  at  the  late  Street  Railway  Conven 
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tloa  In  Uihmdtce.  cxbibitod  diagmaa  abtnrln^  Uw  flactiutioiu 
between  tbe  gmenitivc  aod  stored  Mip|)1ie«  of  cunFat,  in  whicli  for 
■  gtvco  term  or  petiod  23.2  pci  rent  was  dravn  from  the  storai^  tnl- 
tericft.  In  ancAber  cue,  SMoe  months  Uler.  when  tbe  geseratliig 
pUat  htd  been  Increased,  showed  a  reversal  of  tbe  dicwnslBiices. 
The  two  sources  work  logcihct  in  varioua  iclaUans  and  with  naotu 
we  hove  not  iipace  to  dcacribe.  It  is  a  very  tntenating  Moif  for 
deetriciaas.  

Bitftrie  f\ya^r  tectores  the  aatfaorllies  of  tbe  Sl»le  of  Xrw  Vork 
(at  not  doing  more  in  respect  to  electric  towage  on  tbe  cauals.  than 
permittii^  their  use  for  cxperinieaL  This  all  depends  upon  whoa 
th«  expemnciitA  are  to  bcnc6t  and  whether  electric  toUa  go  into  tbe 
Slate  trcastir)-  or  into  the  treasury  of  aorae  eorapanjr  who  tnay 
•ecttre  a  'TnuKfaise."  Tbe  "  nltimatc  l>cnefit"  doctrine,  so  weU 
tnukrstood  on  tbia  Coast,  bat  ccn-xnl  to  allure  tax  psycn.  Such 
bencfita  aeklotu  materialtM  in  any  fonn  that  will  attpport  schoob. 
make  roads  and  maintatn  justice.  Indirect  puUic  bcnefiu  art 
becoming  a  myth.  The  ingenuity  and  activity  of  corpuratc  and 
private  interests  is  such  that  the  publtc.  operating  through  the 
tnochinery  of  State  GovemmenU.  i*  siire  to  ftand  in  the  pontioa 
of  the  pmrerbiiil  monkey  vrlio  nked  the  cbestnttts  out  of  the  fire ; 
bcfltdcs  the  State  of  New  Vork  i«  nut  in  the  way  of  maktng  cxper- 
imoits. 


The  electric  trolley  railways  in  Brooklyn,  New  Vork.  hare 
amuned  imtaense  extent.  One  atotna  there  has  an  nltimate 
capacity  which  at  present  foots  op  18,000  horse  power,  consistiag  of 
compound  steam  engines  of  the  Corliss  type.  3.000  home  power  each. 
The  main  steam  pipe«.  leading  from  the  boilers  to  the  engine  room, 
are  twenty  Inches  in  diameter.  There  arc  economUcn.  oondcnaing 
apparatus,  and  mil  reijniremcnts  of  tlic  time.  In  this  coantctlon  wc 
will  call  attention  to  the  wonderful  advance  in  steam  engineering, 
called  ODt  ami  mxdc  ncccTn^try  by  the  reqaircmcots  of  dertririty. 
It  haA  not  only  braught  into  use  typ«s  of  engines  not  known  or 
required  before,  but  has  raised  the  efficiency  of  standard  steam 
engines  in  a  wonilcTfuI  degrcs.  calling  in  the  highest  skill  to  com- 
pete in  an  uniform  cU-u  ofdaty.  Emnlattati  can  not  exi^t  when  tbe 
circumstance*  are  direr^.  bnt  Ughtinj  and  pswer  plants  are  M 
nearly  alike  in  ih.-ir  ubjc:t  ev.*.*ywli:r£.  thii  ll  cilia  oat  a  strife  for 
exoellence  and  high  results. 


,  F.  In  Pope,  in  the  declrical  aotes  of  the  Engineering  Maga- 
zine, has  the  following  : 

"  One  of  the  longest  electric  railways  to  the  country  is  that  from 
Oakland  to  Hayward's,  California,  a  distance  of  fifteen  miles.  The 
cars  oil  this  road  make  a  speed  of  35  miles  per  hour,  and  the 
distance  between  the  termini  has  teen  run  iu  SS  minutes.  Some 
of  the  cars  run  an  average  of  over  200  miles  per  day.  Great  care 
is  tdken  in  respect  to  the  iuspectiou  a.ud  repair  of  the  motots." 


One  of  the  late  and  much  needed  inventions  in  electric  apparatus 
is  a  lamp  that  in  power  is  between  the  arc  and  incandescent  types, 
or  in  other  word,';,  a  gap  has  been  filled  in  between  high  and  low 
power  lamps  with  one  that  can  be  served  with  either  a  direct  or 
alternating  current.  This  last  fact  is  also  important,  becaose  it 
places  electric  lighting  at  direct  control  without  dusters  of  incan- 
descent lamps,  or  the  objections  that  apply  to  open  arc  lights.  The 
construction,  as  we  understand  it,  can  be  described  as  an  enclo^ 
arc  lamp,  wherein  the  carbons  are  in  a  vacuum  ;  but  however  it  is 
made,  it  will,  if  successful,  fill  a  want  in  lighting. 


.  Some  pages  of  matter  have  been  written  respecting  a  "pull" 
between  a  steam  and  electric  locomotive  at  Chicago.  It  was  amus- 
ing, no  doubt,  but  had  to  mechanics  no  meaning  whatever.  It  may 
have  pleased  the  "  Grangers,"  but  was  merely  a  question  of  weight 
and  "torque,"  and  if  both  engines  could  slip  their  wheels,  it  was 
merely  a  question  of  weight  and  "  sand."  The  best  way  to  dispose 
of  the  matter  is  to  consider  it  as  belonging  in  that  department  called 
the  "  Midway  Plaisance,"  devoted  to  diversions  unconnected  with 
mechanics  and  machinery.  The  1,000  horse  power  electric  loco- 
motive, now  being  constructed  at  Philadelphia,  will  no  doubt  "  pull 
back  "  any  steam  machine  that  can  be  attached  to  it,  and  that  will 
prove  just  as  ranch  as  the  experiment  at  Chicago.  This  engine, 
designed  by  Sprague,  Duncan  &  Hutchinson,  is  for  switching,  or, 
as  the  English  call  it.  "  shunting,"  or  yard  duty.  It  will  be  a  good 
deal  the  largest  ever  made. 

The  Railway  Review  protests  against  the  hammer  and  tongs 
methods  of  telegraphy.  It  is  absurd,  and  worse,  to  hammer  out 
messages  in  public  places  with  a  Morse  instrument  that  can  he  heard 
and  read  by  anyone  familiar  with  the  code,  and  that  means  a  great 
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cutiy  |)eo])Ie  nowadays.  The  Atnencon  people  hax*e  cluni;  to  the 
itone  system  cle»plu  iu  mauy  finoltn,  but  «k  now  conipcUctl  to  givo 
wiiy  to  the  VVticatAtooc  method  becauee  of  speed,  and  let  t»  hope 
becatvw  of  mlence.  In  the  latter  syjttem  a  tape  of  paper  U  pnncbed 
l^th  the  mesaiKe  the  •unx:  an  if  it  were  writtea.  '*Scii<lin){  "  can* 
PHlf^  ill  runniug  tliis  tape  throagb  the  "  machioc"  The  pafKr  is  ■ 
permanent  ivcord,  nnd  the  message  can  be  Mnt  any  time  and  repealed 
■t  pleasure,  besides  is  reproduced  in  Uic  same  way.  Fi\-e  hundred 
wonla  a  miuute  can  be  written,  or  punched,  by  lutng  some  abbrcvia- 
liotM,  and  some  expert  operaloni  have  reaclicti  Dearly  1.000  wdrd>  a 
mEnntc.  The  preM  matter  has  for  some  time  been  trannnittcd  an 
tbe  Wheat»toae  system  here  in  San  Fraocisco. 


Mining. 


NOTIS. 

JohantKsbUTR.  in  the  TransTaitl.  Africa,  has  at  ttiL^  time  a  good 
many  of  tbc  chanctcristici  of  n  mining  town,  Init  without  the  ready 
piatol.  ita  common  here.  The  output  of  gold  last  year  was  a  million 
oonces,  and  i»  estimated  much  higher  for  the  ctirtent  year.  Harail* 
ton  Smith,  the  well-known  engineer,  hit*  been  out  in  the  gold  mines 
there  for  three  mouths,  and  oa  bis  return  to  London  exprMscd  the 
opinioti  Ibat  within  three  >Tars  the  Rand  ledge  will  yield  pO.OOU,  OOU 
■  year,  and  that  the  total  yield  from  the  whole  <A  the  main  reel  wilt 
letKh  fS00,4M)0.(X)0.  These  seem  wild  figun;^.  and  ore  bewDdcring. 
There  are  5A.OO0  Kaffir  negroes  at  work  in  t)ic  mines,  a  dninkvn 
inefficient  kind  of  laborers,  but  cheap  in  proportion,  rcodviag  about 
$IS.O0  a  month.  


The  proposition  of  Mr.  A.  M.  Rannom.  of  San  Francisco,  to 
build  irtnining  danu  for  mtniog  debris  from  tbc  dcbtis  itaelf,  seems 
one  uf  DO  little  importance.  It  has  recently  t<cen  described  ia  the 
Mmimg  Preu.  and  conflsts  in  deposjting  the  material  in  mtspcniioa 
at  the  loirer  end  of  an  impounding  baain.  and  flowing  tbc  water 
back  to  the  upper  end  fmrn  where  it  will  escape  betteath  the  dam,  so  tbc 
"front"  is  being  contitmally  Imilt  up  with  thesattd  and  "  sJickcns." 
precipitated  at  or  ucar  the  dam's  crest.  The  present  method  in  to 
flow   the  debris  into  tbc  upper  end  of  the  basins,  where  the  aohd 


iQRterial  settles  and  the  water  goes  on  to  tbe  dam  wbere  H  escapes. 
^Ir.  Kansom  reverses  lb«  operation,  formingBCOiutanUy-iocRasiQK 
barrinr  of  the  settling  material.  It  is  difficult  to  kc  why  tliia  uill 
not  succeed.  Of  course  an  under  flume  will  call  for  some  expense 
and  attenliou,  but  uolbing  like  that  of  building  a  dam  tip  to  the  top 
of  the  iutcudcd  fill. 

Our  readers  will  remember  a  .sensationnl  report*  of  some  time  ago 
respeaing  a  large  amouol  of  valuable  ore  in  the  Con.  \'irgiaiu  Mine, 
known  to  J.  H.  Rule,  vrho,  for  a  consideration  or  a  share,  we  do  not 
reniemijer  which,  was  to  disclose  thisore.  The  mine  wasopened  up  ou 
tbe  last  day  of  October,  and  preparations  made  to  in^Ts1igate  the  exist- 
ence of  thisore,  supposed  to  be  a  little  below  llic  1,000  feet  level.] 
It  may  be  a  nuie  to  iuflnence  the  price  of  ."Jhares,  because  down  to* 
this  time  no  diacovery  is  reported.  Tbe  shaft  and  other  parts  are 
being  rcpaited,  indicating  some  additional  activity-,  but  no  report 
bis  yet  been  made  of  Mr.  Rtile's  bed  of  ore  at  the  1,000  feet  level. 


The  African  Colonics,  or  States,  they  should  be  called,  now  fteem 
to  be  especially  prosperous  in  these  dull  times.  The  recent  discov- 
ery of  coal  veins  of  Krcal  depth,  in  the  Orange  Free  Slate.  Is  a  piece 
of  good  fortune  for  that  couuiry.  The  particulars  arc  «ol  well 
known,  but  there  tft  ao  doubt  of  the  finding  of  coal.  In  the  Trans- 
vaal one  mining  company,  the  Durban- Roodcpoorl.  had  seventy 
stamps  at  work,  cruslied  in  September  6,775  tous  of  quartz,  yielding 
overfi.OOOouncesof  gold.  TheFerreira  Cocipouy.  in  the  same  State, 
exceeded  this  during  the  same  mouth.  This  seems  fabulous,  and 
should  call  the  atteutioa  of  the  makers  of  niiuiug  machinery  here  to 
such  a  market  as  lliis.  Africa  is  the  traditional  land  of  gold,  and 
just  now  gives  promise  of  a  great  expansion  iu  that  interest,  espe- 
cially in  the  Tra  ^  vaai.  or  South  African  Republic. 
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BV'kM.  Jkriler  lUicta.  Ciill  Cbsls.  nuTvir 

TmUi.  TIr*  Rfreuand  Bitm.  Tun-  PISTON  HEADS.  RAILROAD  AND  MACHIN- 

»'■*''''*■  ERV  CASTINGS,  Of  evi«v  desch.m^oh. 

IBOS  ASU  STEEL  »IUFTI>'»  — ai«  — 


Steamboat  Shafta,  Cranks,  Piatona.i  •-»  ~hi  iH««tia 

Connectiog  Bodfi,  Etc.  ',*g^«pi«*-i*~»".>o-««— -t-" 


CM  UH  LOCONOTIVt  AXLES  and  FlUMes.  xni  HAH.    _     AJf^^"*!  lo^  '^n  W  ■■  >  Im1>  djMMttr.  i 

Sal*  taxm  l  to  8  ImIl    AoeIml  Tbik  rtainiiili 
MCKED  mo*l  OF  EVERT  KSCtlPTIOH.  M»«c^|yW-IW.>£i^w7»>d«mlr 

Itow  SmA  Stamp  fiitaa.  OaM^KalU.  Plnoit  : 

UacUaox.  and   SfiKial   flb>r>  AmI   W   4k   ud 

trtintiM 

JROS  m  Sm  BRIDGI.  HOOP,  IVD  lUll    STEEl  RAILS  fit,m  12  to  45  IbB. 
ROAB  CAR  WW,  i  Sp«iil(7.  pe^  ^JT  " 

Offices,  202  Mai-kot  Street,    Sini  Fraiieisco. 

"Send  r«r  €«lalo^rs.  HiglirsI  ITIrr  I'ald  For  Scrap  SlreU 


TRKNTOS 


CHICAGO 


NBW  YORK 


S.\N  i-RASCZi 


JOHN  A.  ROEBLING'S  SONS  CO. 

8.   V.   MOONKY,  Manager 


UAKTrAm nuK  or 


Wire  ^""WiRE  Rope 

INSULATED    ELECTRIC    WIRES 

Agents  for  NEW  JERSEY  WIEE  CLOTH  00. 

Agents  for  THE  BUCKTHORN  FENCE  CO. 

25-37  Fremont  St*  San  Francisi 


iiKSKKAL  MjcntygRr. 


cv 


Union  Iron  Works 


MAXUI'Ai.Ti  iitM  or 


MINING  and  MILLING  MACHINERY 


HOISTI\G  AND  PUMPIXG   EXGIXBS 


ROLLS  Axu  COXCEXTHATIXG    MACHIXERY 


COPPER  A.VD  LEAD  FI'RSACES 


Only  Steel  and  Iron  Ship  Builders 


ON   TBB   PAOIFIO   COAST 


jwtiViei 


E> 


i::vE>s 


^OII^EiKS 


AHD    ^U.  <7LA8SB8   OF   MARmB   WORK 


FIRST  and  MISSION  STREETS.  SAN  FRANCISCO 

NEW    YORK    OFFICE:    t4e    BROADWAY.   N.   Y. 


Heavy  Dniversal  Milling  Machine 


'-3 


\n 


Till*  UaphtM-ladarisiicdlbrbcrinc.  ttniDt.  Faanit.l^ni' 
tuK.  HlllluB.  rrtfaUng.  Kcr-GndCf,  epUblkg.  Bkc^-CnUaK 
(lAj  le^th),  Ge«r  PnRtBs  wlib  Vvnirkl  uid  Ancnlar  ARacb- 
■Mftt  ap  lollTQlbM  IniUaawWr.  lllaifatMran«9tMid  MOt 
pcmtiAU  I'nlTctMl  VadiliM  nwule :  n  bM  antmutle  a«di  In 
all  i)lrccllnta:ItadinUi<lif  agrtM  moRof  work.  ■sJirllt  itu 
TOb  work  Umi  mold  be  isiroBtttc  voMirMtwCniTtiwi 
■MUM.   Valilit.  fttoot  iiflin  pooiid* 

PEDRICK  &  AYER 

lOOl'IOOS  Hamlllnn  Strrt-U  riiil<}rl|'l'iA.  V*. 


OTTO   GAS  ENGINE  "WORKS 

PHII..ADEL.PH1A.  PA, 


B.  P>  OKROORY  «  CO.,  Ikn  PnndiCD  Knd   Ldi  Angvl^a.  (••acml  As«bIk. 

Sim:  >^  to  lOO  llurwe  Tower. 

Tdtnral  Gas 


t-KU  CM  COMMMPTlON  TH*M  AMY  OTHCH 
0A8  CNOINC. 


Ooal  0«s 
OS 

OfMSOlilW. 


Pmhet46u 


Jfany  A'n"  R>»f   fmporlaM  Improtvmettlt.  at    livfXit«lt   SUdrt,  i'ttumitim  tiorrmor,  ftc. 
The  "OTTO"  »  Ui«  rheuiMl  wb«a  Actnu   po«r«r   is   roan(I«r«<l;   the  umple«t, 
nwal  reliablf  utiA  nv>nonii«il.     Bi?nil  for  Priom  nna  IVwcriptJon. 


M'nkT  and  Gas   Works'    Converse,    Patent    Lock-Jolut 

EtKtoasivel;   itsfrtt  in  Oltlee  and  Tovvns   on  tb«  Pacific  Coast,  for  Beftvy 
Pressure,  Durability,  Economy. 

Gates,  Fire  Hydrants,  and  Full  Supply,  Pipe  Fittings,  and  Tools 

Dunham,  Carrigan  &  Hayden  Co. 

17  and  19  BEALE  ST.,  18  to  24  MAIN  ST. 

SUff  FEAKCISCO. 


GAS  KSOISES. 


vm 


Gas  and  Gasoline  Engines 


T7MIOK  OAS  Boroma  oo  a 

Omm  and  Ofwollne    BHQINBS 

NOW  IN  SUCCESSFUL  OPERATION 

On  thfl  Psolflo  Ooaat  Alone. 

and  the  D«inABd  Bxije«d»  tha 

Supply. 

Our  rftcwutly  Pat«iit«d  V»pOf 

Ixer  mskes  theaa  BttcliMa  th* 

Only  Safe  Gasoline  Engine  Made 


tar  Tb«  UdIoo  EtngiDM  ara  Ivolted  with  tb«  BILBCTRIC  SPARK 
ezelualv«lr.  Tbia  Oampaay  oontrols'  all  tba  tiaUmU  of  tba  lUffMi  and 
Pacl&o  Oompanlaa,  and  am  Sola  UaaufMturera  on  tbla  Ooaat  of  Um 
UKION.    PAOtnO   and    RBOAK    BKOmflB.  Band    fbr   Oataltwue.    to 

UNION  GAS  ENGINE  COMPANY 

23l-e'i:t  FlrNl  St.,  San  FrunriMO 


Ea«l#ni  XaKnfM-larmt 

GLOBE   GAS   ENGINE   CO. 

33  S.  15th  St.,  FluLaa«lpluat  Fa. 


UISCeiLAXEOUS. 


JESSOPS  STEEL 


ENGLISH    TOOL  STEEL 


riji 


DIBS,  etc. 


JESSOP'S  STEEL 


AIX   EXKDS 

m  STOCK 


'M.  JESSOP  &  SONS,  Limited.    Works :  Sheffield,  England 

W.  I'.  WinXER.  XBHoiTfr,  rhlfr  Amfrinn  Oairc.  »i  JOII?!  WV^  V.  V. 


I.  WILLARD  BEAM 

SOLE  kCEHI  F»ll  PftCiriC  GOiST 

29  Main  Street,  San  FranoiBco,  Cal. 


JESSOPS  STEEL 


i?i<<)Kr»it.iTKt>  iiw* 


lamTW  agmlut 

LMHOf  lJft<,  Mil 

Pimmal  Injar; 

riracD  BT 

STEAU  BOILEB 
EXPLOSIONS 


riltKTMt  1-f.KrrTlfAI. 


>v& 


J.  II.  ri«CKKMi«tatT 


^-^  \     4>  a«.    ■  ■  '  *^_  V 


^^IXltlS^ 


AnrUCT  DF  StAIEMNT 

IAN.  t.  ini 

Tnlal  A«»&    l.4«A,tnja 

9uipl^  ■*  In 
roHnrBoMM.    MV.OWI.TI 


PACIFIC  COAST  DEPART^IENT 

MASS  &  W1LS«\,  (Joneral  AijeiiU 

J.  B.  WARMER,  ChM  I»p««<ar 

306   Sansome   Stroot,     -       San    KVanoisfvi,    Cal. 

Presenrative    Paints 

Bat  ^unl>lM<al■B«tvt.l<#  itluid  t»l>XarWUOU  WOKK. 
)\j«lllr*lr  BBlM.  Mi4.  and  tlkAU  |n«l:  In  iMJill— .  m4  ■•• 


(iMMMallBrllw;  arhnli,  iMUtW  HalnUI ;  bMM«  Una  On  ■«  Irwi  1^1 

•lukntd  trr  Ow  tMt  HO*!*  •Mr  ((MOcal  HMk 


■■Or  >aM,  «■« 


P.  &  B.  Building  Papers 

Wa  aalr  mj.  TIUCT  AMUt  ¥■>  MOn, 
SAUPLKS  AXD  CIRCtrianS  CHEERmxr  rtllXIHHRD. 

PARAITIXE  PAIXT  CO. 


General  Electbic  Company 


'Our  preemlnanoe  In  tho  LLkUrnlLAL    rlcLU    Is  S!M8ted  by  tbs 

Awarda  adjudj;c<l  to  tin  at  tha 

Toe  ftrfeotkn)  of  S^atema  and  Apparatus  for 

ELECTRIC   LIGHTING 

Arc  or  iDoaudescent.  Direct  or  Altomattntr  Onrrent. 

ELECTRIC   RAILWAYS 

■  For  Street,  Elevated  or  SWam  Botids. 

ELECTRIC   POWER 

For  Mills,  Faotorlas,  8hopB,  Bblpa.  etc. 

TRANSMISSION   OF   POWER 

By  Direct  or  aiultlpbase  Ourreats. 

ELECTRIC   MINING 

I>rUllii«.  Coal  Cutting,  Uoiattiag,  Vonttlatlng,  and  Baulaf^e. 


METERS,     MEASURING    INSTRUMENTS 

Wrtiv   for  mar  lllntnlvd    rvMsr. 


PEUKOIPAX.   SALES    OFPICB8: 

16  FIRST  STREET,  SAW  FRANCISCO 

«4  BnMd  Bk.  yen  T*rk  Cttj.  ATO  AlliuilF  Av*i>itr.  llonluu.  M«u. 

tta  it»4  US  AilKRi*  1mr*^it.  CM«V»-  It.  *aD  Ar*tl  S<r*el.  rUU(l<rt|ihlik,  Put. 

rUUk  mm*  Itan-  lt(ri-'ti^  ClactEAsU,  OtOo.  4al-«OT  MMcf  fMrr**,  At.  Vmial,  JDiut. 

fflOlMW*  BiiltiltiiB,  AttsBla,  R*.  13JIX  -r"  W^  N,  W^  IVMUnfMa,  Ob   C 

•  StoMkle  Trmlilai  Xtraxnr,  C«l- 

All   biulOHa   vaUMp   of   lh«i    trnllvd   mjObi    Inwwrlcd   t>7     Uio    TBOMSON-HAOVTO?) 
nCTEBNATIOXAI.   EUCCTKIC  CUMTAKr.    44    BSOjU*  STBXKr,   ITKW    TOBK   OtTT. 


famta  fur  tit  |<nrT<sB  ui4  tot  " 

nm  NaHiiojJ  Ban  •  .  .    -        

n«ML  awl  wku)'  aUMd  in  im  fMncMM,  •»  «ranta(iiaK>ii . 


.1  lU  •!«  lUlte 


A.   I^  FISH,  A«E\T.  50  AKD  61   FIRST  ST..  S.  F. 

11*0  AU01  HM  1*( 

AMSmiCAX   riMK  KNniXlC  Ca.  wtiltli  iBcloda  CWfr  «  ,»aDa^  PtMi),  Alxn*  A  Ikuiuu.  KimK-m 

PA?(IE1.  IUMT-9  UA<*  K?4GI?IR.  Saivirliir  Hi  any  oU^liI  Uw  lurtM 

CVWTVr   9TtAM    AXU   WATCS    rMKMlKE    ItM.L  U.t1IIIL<t 

NATIOML    W  tTKIt    ft  KtrVIXU    m.-B    rtl.TKRH 


H.  EVANS  &  CO. 

112  Beak'  SIri'ct,  S.  F.  C«l. 

MACHINE  WORKS 

Steam  Pumps,  Steam  Engines 

AND    ALL    KINDS  OF    MACHINERY 

DEEP    WELL    PUMPS 

Vlpr  riiitltiit  and  Thrrmtttnx 


HORACE    B.    CALE 

MHMItllMG  IMftlOLEM 
W 

Caicl7  Ifiot  UOTiu  K^.  u  tte  juiJbrd  ralToalir. 


««n  I  M  CaaiBnUa  M.  «■■  WabcImo. 


JOHN    LOCHHEAO 

MECHANICAL.    ENCINCER 
.•n  MnuH  flutMi  rrauMM* 

HTEAM    AVU   OAH   ENUINBN 

WAIIlHt     AMS    CTATIOIUMT 


JULIUS  H.   STRICDINCER 

CnU.   ■•<  «IIII1IG  ENGINEfR 

M.  Am.  (iur.  C.  R. 

RMS  H,  «««4(iiq  ol  t«t*>M*.  en  llirttt  tf.  t.  F, 

*MT»H  tad  ftUmaiM  bv  E&ihDBCTUis  Warte 

CrMTtALTItH.— KlfliwBr  rniutrwUaM. 
Btrvr  Kiol  lliirtHir  liii|>nii«HH-nts. 


OTTO   VON  CCLOERN 

M.  Am.  Vk.  I  .  r. 

CIVIL.    ENOINEER 
8iiTT0fBaMlbilm*iMrorEn^»Mniiiirirrt,  Utv 

Room  M,  Acorrmv  oc  Scikkcw 

RIV  Murkrt  HL,  «.  r. 


MURPHEY    ft    BEAL 

PATTERN  and  MODEIL  MAKEBS 

AjeO   MTLLWRKlfrrt 

.123  ami  328  MtssioH  Strkkt 


THE  WESTERN  ENGtNEERINB  COMPANY 


Mill-   K'lll'll.ic.  K«ir    l'rjit>--lHa 


i>.  E   V 


CteU.  IhduiikBt  atK  th*tt*ml  Ea^Mvn.  ArtMoU 

Um,  WkMr  uiit  aBwanuc  WortcK  fli«aah  CUI*  Ait 
KlxTtrIc  Kalt<»ra:  Mdaa  u>l  BalUbwnS>«t- 
DOkiM;  KSMilMlloM  knl  MtwU   iMMTton  Ulil 


lOTBinED  OORUNDIIM  WHI21S 


A.    C.    CHODXKO 

MECHANICAL.   ENOrNEER 


FRENCH   ft   LINFORTH 

M  Ural*  Mn>*«,    MK  ftm— *■«».  ralllnniU 


Air  Machinery  a  SpedaJl; 

aas  First  Street,  San  FnuiDlBoo 


i 


N.    A.    ACKER 

I*atent  -A,ttorney 

WLKITIH  Orunuili  AUFMMMMPATtan 
••  W.  Car.  Itaab  aail  NMilciiinviT  4t*. 


EILNEST  McCDLLOUQa 
MMa.niA.ft>*;r.a 

BUI   VoBlaBacrT  MtmL  Rmm  7* 
S*ii  mnclKa  CU. 
•irKClAI-Tim— ll«wla,    Wt 


THOMPSON    BROS. 


hti 


cwnwa  or  rvoiT  de«iiipiioii 

isr,  uu  AXD  131  nou  snzKT 

I  XMm  fta!  UPWM4.  Bm  ttanc^Mi 


WM.  F.  C.  HA880N 

OooauIUng,   H»cb&nloftl, 

mad  SDeotHoal  BcMrLnaer 


I  CM  SUTTCA  STREET 
u^M  nuHMKn       .       -       .      -       uunaait 


-4     • 
,iv4h-<i»  n  tii'iNo  rt.Axr  roR  ntBictATT?to  am>  Rect.,\ntt>'«  uiyv. 

625-631  Sixth  St..  Sail  Franciscu,  (iil. 

Improved  Fulled  Rawhide  Belting 


Tt ilM^iiiiiiriiMMiwiifc ilHlilhil  i«i1ilili  I j  (111  |wii»||iil«fiBTnMh        Tbefoidwrt 

w«ae<T.   neirxcMwuanr.   Wi—rMirj  i»— ■   AHwmwWhL   A iw tpJitT  —  hum  N^ 

■<lnHwil>w  Qui mjma  Pw  nyi ■How f  IW tii»iiliM    tx  ■*<>««  —  *»Milfc»ft«iifilk>d»rn  ton 
I  «MWtt  Iw  nekto«  bdllDc  wUboM  l)H  MM  Inon  hw  rf  M  iMK  00*  IMV  gf  ttu  «i«ii«lli  If  I 

lirtliMntiri  ■■KiiiliiiiKiiniiiii  ■nil  ilMi  ilii  lUtl  balk  ur  «r||M,  widab  IbMi  h  (ttU  tankai  < 
lW»l;iiiiiwl.MUidriy  nrftMa»V>M]y.    nflii«»r<  mi*I>  ■fff*  ln*fc»  ■*!>  i 

I  la  •  taicr  ktH. 

CT  rM  B««4  •  mmut  ^irlil  ImH.  alra^  »mt  atantM*,  Irj  BOVntt  UntOn'iai 
HAWUtPC     r*r  rvifkvr  l«IwwBt(a«  and  Nr  prt*«^  s44r*«» 

U.  ROTER,  VMhdmrri  Snprrtor  Ojik  Roltin?  nnd  Ljiclim 

855-661   BI^MIkHT  ^TRECT,   $AH    FRANCISCO. 


cox*. 

Pipe  COMPUTER 


k.. 


V-    \       :, 


\ 


■  / 


M   Unrr    Io'ituimt' 


C«3C"i* 


Computing 
Instrument 


■^  r  (..-.•'  ■ 


\J 


Onion  axi  be  eent to  t[it^  Induatrlftl  FubluHng  Co.,  40  Ci 


St.,  B.  F, 


I'ltltTL-tAU.  lilt. 


*VI>VI*V.  *■-  <    \f. 


I 


PARKE  &,  LACY  CO. 

MINING,  WOOD  and  IRON  WORKING  MACHINERY 

Nos.  21  and  23  Fremnnl  Si,,  San  Francisco 


Engines  and  Boilers 

tk^ItliiLS  (His  uiul  Siippllfs 
PATEXT   WOOD-SPLIT    PKLLFA'S 


Vtamltb  Eriinii! 


■r  «Tn*,  I'Uii 


(^■.W   -J 


